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? ^jjjj.ll ^31311 jjjilaSi ^•■x ,,|- 1 ^311 j 

.-c&aiS (jjc. j (Giove - A) jxait ^jL-3 ®jW^ -^jl /2 
.ajlAx ^yic> (Giove -A) jxill <C.jjx t-uuakl j 3 
. (Giove - A) j^ill AfualU <L(ua ^jjc. ^3 J jjaII uijc. /4 
4 (Giove — ^4 ) ) 4lx>ll ^al'ux^.^1 AiUall c j ..u.n j \j j 5 
M r =5,98x10 24 i<:g <>jVi 4i3£ G =6,67x10-".5/ fUil yAaJl Caj\ 3 : CjUia^i 

i? r =6,38 x10 3 A:w {_pa jS/ 1 ^>laSi 


7^5 



(ua 04) ui ua 

• ^ ^3 k—uSjjll 

. 4j ja2L* jac. (C) l.^*..,,, kJ&L* • 
• (/? = R' — 470Q) Ia^ J U-ojILq l jjxajl 4jai3lj • 
. (£ ) Cuts jjjj ^i • 

. J;U-aJJ iilXoil 4 ( k ) 4jjL • 

* (/ = 0) A-iaaJll (ij^—tfajl) jdc. 4-tabJl £j~saj /I 
> u c Jo* ^ ® jUi gi jUt jluli A^a. ^ cjaj /i 

g;—jJt 4ol—JaUulS A —bU^ll j— a.j! £ q ~q A AijfLali 4iaJi <17-1? u K j u c -jc 



.<7 Airv„>u2l 

• q (t ) = ^4 (1 — e aI ) ; JSulIl 4_iLialii2l <UuI*_aII ©5& ^J-aqa j _2k 

• E tR cC aW-Ij « j /I (jc. ^c. 

• (£) A/ua ^talLjl 4(5F) AajfLJl ^>L AjI$j c. jj jjii 4-«ua Cuts, 15! j j 

• (C) A. a^fL o U Ajuoi Vi m l . (Zs r = 5 mJ ) A§Ua -j^aj 4 iSSLali ,j 2 »-uu Uj^jc- j A 

: (2) ^uJaj]l ^Vc. (jj[\ Ablill JxaJ /2 
v i 5u / i 

.(A )AtaLI3 (2) (1) u^as3*'>^ e>j2l dajlfa j# Jjti j <_j 


(HU 03) : yl Jt ^ »33> 

. 1 OjU ti A i jJU-ajj ‘g 2 /*/> ^taU-a_^!l o! jj ^II (J jaaiS Ax-uui ^ Po ^a» jjU_$l_^2l ol jj Cl) 

. ^pb-<a3! fA wta . ,2 1 Axjjia .11a 4 ™Po ©I _jj cjl&Al) ^JuuaSI (Jc-lilll Ablx-o c_jj£I ~\ 

.m o = 10 _5 g ™Po c>® <jjc. al jj-v .^. 2 2 N 0 I •i-ic- (jjc. ~2 

Ajj*jl ^ TV 4jibiaJ! AjSjxaj / Aifoik* C.’Ua2k] ^ JaLoull ^juUS ~3 


I^JUll ggj Ajj^a II j ^iuLaill 






120 

160 

200 

240 1 

N 

A r o 

1,00 

0,82 

0,67 

0,55 

0,45 

0,37 

0,30 


/n-^— =/ (f) I L>«^ ■aJV^J —In - CjIjjxj ^ gJaxj (jW^' /i 


iV 


AA 


TV 


0 J 


-In 


N_ 

N n 


1 cm -> 0,2 


/ : 1 cm —► 40/ ^luJl 


210 ; 

84 - 


®Po jl^fil ©Lrk (»-.aM«a..i j 4 X 4^iHi Cajtj (jUjll {ja ^coHmiI j l_j 

? (ttl 0 ) AjjI JujVI —- ^jLmij Aj.4x.ll Aij£ ^tJjMiai ^ /—a. 


M(Po)-2l0g /mol 4 TV^ =6.023xlO 23 wo/ 1 j^jlc.jfll clulj J-wu 


7 ja 6 &*dup 








-h — 


-1-JLAU 


3,14 - 


( JatAa 04) : £ja>uJl 

ja& Ajlll^ 4 AJj£]I J-aab iLT^l 4 { m ) Alla& (S) ^ iaaj j-' 9 jj-a lK-oiJJ 

-ijj* jlww» ^jlc. bil£laJ jjj 4 £jaJI(,S) —1 j£-<u .^ = 20iV.m -1 ) Alajj* Cub 4 <L-a>11<» 

1— J^Ciii •(£) jjljJ £-Caj (3 j^* ' V ? (^) d '4i* XX ' JJ*-&J 
C-JAj-oli obC^I ^ Aajf jj £~Ca J {j£- (S ) £CJ jj 
.4-ulbal Ac. jui jjJ a]L aJ A5»jli iX jlb-oa 

Jj^.Ilj i(5) A5sje»- JuajdUJ A-UajaC AjuiI jJ CrXAm 

—2— JibJb TeCa jaII v =f it ) Ac jibi .3-»lv\ o ^gic 

,^-CajYI £A.jbi jLuc.1 j£aj Jajb L^i u-b j\ 

? -I**. c_ii jab Uilc. 

Ablxbl Aakjl jjjail jjjliill (J)jila3i /2 

. Afaj^bl 4-ibblsjll 

• jbbl cr^ b-Cc-Vb /3 
<. <y 0 ^Ibll (jiafili 4 o j^n-flll AloaJi 7 0 ^Ibll jjbi 
. m Aiaill 4 X jljo&VI Ax*ii 

. x —f (t ) l (S ) Al jjsJ Ajio jll aIjiIxaSI l_u£I 
. tfrlaaS uauuxi . ^4bb)Aiajfrv<a aIasJII AslJa ji Cuil j 4 


v(/BXi ') 



(iaiAJ 03 ) : gyjU jAalt rb >*111 

j-c AjCabfb) jUabbli c. ,vu>La3l j Ag-Sk (j* djlali SO-, jli £tlii Cil jLubi JjSJ -jl ja^.1 (j) 

. { - 

• L$ J^> A^ 

*b«]l j-o 1Z ^ elj$Jl (j-o 20m 3 4 ^ S0 2 jUi Jj^II jj£jail Aij*-o lM <j* 

(j® F =50 mL Lft.>^ bib lal£ JaJa S0 2 Aa^S jl jC*j ) S 0 Jj4^ 

,,j£ji (K^ + MnO; M ) ujbxlajj Jjk l<a aJxmiIjj lAjjbtj (b’o) 

• Cj =2,0xl0” 4 wo/ x/ _l 

tboA (Jc-liHl ^ jjliijbii jjHi C >Lul\ jl Loic. o Jjlx-ali JLalall (Jc-liall Ai-ib-o c_u£l j 1 

(MnO-^/Mn^) , {SO\~ ^/SO^) 
? jSISjI) bjjcbjj jii v..'a.b5u ‘—bl ^/2 
F £ = 9,5 mL be. i.... fl bJ a^ (K^ +Mn0^ aq ) bjbilojj Jjb-* ^a. jlS ib) f3 

. Jjlxbil Jjbk-all (C ) ^jjIluI 

. J$jl ^ 4>! jib! S0 2 Jbti jaSjail (jac. /4 

4 250 /Jg.m~* ^Ij^il ^9 S0 2 j^Jr* V jl bajlba 4rv 4j-ail*Jl <xbalail dlili Ibl ^5 

. JJJ ? bj jLj j*ijjJuJI «.! j^il 

M (S)=32g xmol~ l , A/(0)=16gxmo/ _i : 


7 7 







2009 * (jl 'vv .fll y 0 jjjJa_jA] JaOLull ^*Lu;j Aj^^I 

430 j ^ 04 \ j^JaLj C5^ J ‘~- J V-j-^ a '-jJ ^_jic- ; SjLali 


JajVnll ^xLujj 4_i^j^oill 4-jL^.Vi 



















Cj'uuJaljj ; Aaib jjill f I ® J '- a bjjilSill 6AI4-J (jl^ui £ yusyil JaJAull jvluij <a=.AjaISI AjIs-V^ £-jIj 


4jU^! j^aLk, 




i — 3 h -uc Jc-U^l a£,jm a^J ujUas. -4 

Z = 3/i Ait ■jjIaaJI vjji-aJ A Ij-aa 

.k 3 =—= , as , 

At 6-2,5 3,5 

Ax-u jj! cs Ji] j-flSliJJ Ai. j*2! jU jjljSll aJU. Jl Jjjj AiaaJI jl Uj : 

.. • • Xj ~0 .67mol ijUjli (j-a • ^aAjuII AjjuuII <■.. .AA.ia>5 


x, 0,G7 


jjC. : ^AXCuAJ I 


: jluil SAiil A.iL.hU-Jl aSaIxaS! jI=o! — 1 

~y ■■ ■* • ^ 


E — Ri + L —- -f r? 
dt 

_ - r , / . 

E = L— + Ri 

dt 

E dt R' / 

— = — + — * .( 

7 oft Z, ' 


/?/ = /? f r 


—- = 0 (ji (_^-lc- ( _ 5 -®jl (Jslj ‘A! jIa* 1 AjUjjjjS AiluU jjjlA jI flkiil ^ 2 

dt 

.E — (./? -j- r)/ 0 => / o = EIR r aIix- jliil! oA»i Sjbc. aUu! — 

t = A(l~c- |/T ) -3 

— = — g - '/ 7 . T j A A_s 3 pjl aIaj! 

dt r 

Ai'vUJI ^bj^*aSL) 

i c -'/' + 2L±I(4->le- , ' T ) = - 

r /, L 

i -,/r + A-S +- r ) A{R + v) c _, jr = E 

r L L L 

-,/r ( A _ (fl + rM ^ +_r) _ £ 

T L L L 


A {R + r)/ 


^ r== _ii_ u 

H + r 


A# 4 - r) £ 


16 2 Aai^a 













ro 


^ fjfc. :fcU u jjllS^ id+i jUi»l ^ Llu l l tJ ^^1 U^\ 




Jj'vA.V' J—aUc. 


Cm u„ c ajLic. X ^ ■ , " u ~S- 

di , E R + r .. r ., 

L - \- ri = /--.-*-‘ /T +- .£(1 - e ) 

R -\- r fj R -\~ r 


^ jjU-* 


.5(1 -e‘ 


7? + r 

^jljll ^Uaiil (/ Wf ., jjjjll 4-CJ2 v_jL«k !~4 

r £ 

U = ri ~ - E « = / =- 

fl 4- r £ + r 

r.g _ ^ 

/iff 

j3l ijjj jiijj]! CjI jjju (jUJ ^^iiS ~c_! 


t (Jjill Jiuuj *^! (I 


F = m.a —> F + F f F = m.a : a£j 2 >J] AijU-oit (uj 

F — rn,.a 



d 2 x d 2 .x k 

foe = m —- =» —H- x = 0 

dt~ dt m 




:<S^pJJ AjiajjJl aJjUuJI (—2k 

COS (uJ c t -f <£>) • (jSuill .^a ^ ij^i jj=w 4jLLuJI f-iL-olilll 4LUJi 


= 10 Rad/s 

y _ '^ 7r _ 27T _ x 
u> 0 10 5 


I-fouljuiVI Jajjjili (3« i9 

V? = 0 cos ip = 1 4= x = x lliax £ = 0 ^jc. 
a: = 2.10~ 2 cos(10F <S jail 



-1152!_J 

16 lh 3 

i 

i 

3 










J cAjfJoLj ; f jlc : SjU Ujjj'iJ 1 jUlcI £ia^n’i ^L*j ^.j^i 


jxrtVic. 


P-H 3 ^' jjU- 


__ _)_ —[- Aa; = 0 • Q-o 4-iLjalfljil aJjUla]! CjjIS !ji /2 

Cit ut * • 

; wfllVfv* ^ 1 o Jjj) i....u.u^ (jislj 

Jp *PP <}$ ( 5 ) a£js. <L** Cili'd^V' uLul£ I j] (1 

aJuUio Im Ajj! jaAi (s ) aSj* jj£j Uuu^a Cjl£l£ia.yi Cul£ lj| (2 
V fUij aJU. (,7) jj£j »CjlSlSo^yt tlul£ i j| p 
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16 u-* 4 <ai-«a 









16 O* 5 






(t g &J CiUbabj ; Ajjbjjall ^ ji& ; SjLo LjSjjj t ^Ljj 4jj*bj-ajl! 4 jU.V' ajIj 















^ \<t'\ j <“» :.>> '. \ j • A.i » £ A-iAj. ® w ^ -a Lj i'a ^j' lol p Jajliiii ^.L..».j i_it_=k'^l ^jtj 














CiUiibj : 4 j*A jjift fjlc. ; SjU s %^ 6^' 4_jU.yi 


■sami 

SSI 

mm 


Xj^.y\ j> ~ a\ j r - 


t jA** 


P-5 


1.75 


fc5 


PS 


0.5 


0.25 


0.25 


0.25*2 


0.25 


0.25*2 


0.25*2 


0.25 


(4jJa&ll ^jl (j-a9ljj). 

CjU j jjSI*)/ i £ Lg_v 


(-) A1 


o> o> 


tela 03) jjjM 

A^5) + 3 A^) = j4£J, + 3j4^ (J) 

! J^i*JI ^yxlaS JbJiahJ — 1 
( — ) l—ilLuJl l —ll'rt 1 ^ jd, j j_£^aui 

("*") C . . V^k ^aJl (.... lkal i ^jA AjJafill 

-4^ — -4C + 3e- 

A<7 ai , + e ' A^( S j 

(_JjXcJ 2 

(+) Ag 


0> C» O-*- 


XN ai 


^1 


^■ua^l 


m 


M: 


J j^c- - J_jac. 1 

£ jla.) ^jaialVI (5_>*** J-sA 4d - < b ill jlnll 4^-?> j_jSj 

■ 4-ui^C CjljjJjSJVl ^4^- J 

I (jjuui*^ajll jjJuloljtAll ~3 

fo =<*+&-...(I) 

13 A (?.:,, + 3e~ = 3Ag w .(II) 

Ai = 300min J>li. JjaxJI 1$>i.\j <iLj^JI 4 ± q £> (-jLo^v ~4 

I — _?_ AJua j g — /.A< 

Ai 

g = 40 x 1(T ;1 X 300 x 60 = T20C *Ljf£li 

J^I _jUjc.Ij : ( oil'l (JjAa. — 5 


i[- 

Al {S) + ZAg+ at) - Al^ q) + 3 Ag {s) 

m 


(mol) SjLa] 1 <xa£ 

« 

0 

n,(A() 

n*{Ag*) 

O 

o 

i-c 

X 

n 0 -x 

n a — 3x 

X 

3 x 

La^ 

c 

K ~ *»« 

77. — Sx 

o max 


3 *»« 
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161> 8 4-ai-a 































JaLij isj j : a 4_ulj jjill fjlc. : a^Lo (jla^usi f-jaJAiill 4jU.Vi £j\j 



16 0*9 


158 | 

__y 








‘Uibjjill ^jlr ; ( jL -\ . ~ix l £• _j*Jo Jojlil]! j A j-> AjLv^! *_j'u 


ijlA.'jfi >-aUc 


: 0 jlju ,^glc~ j-akll Ajz-^ui (.jjluiafc-S 


GM, 




(?) 


3.98 x 10 


(R r +h) V 30 x 10 6 
v — 3,64 x 10' 5 m / s 

I ^ 6*0 ^ <— ajj3u~A 


T = 27r * A) = 5,16 x 10\9 


V G.M {r) 


= 14,33 /i 


t AloaJ i ] 4 _l!Lo^.V 1 AiUa]| <,..ll > na.— 5 


E t ~ E c + E n = — m s ?/ -f 


Epp — 0? Aix’iS]' 4ilUaIj lx2h_>« jjiajVl 






-(700) x (3,64 x IQ 1 f + 700.0,44 x 23,6 x 10 ( 
2 


=46,36.10 s -f 72.68 x 10" ^ 119.10 s J 


(JaUS 04) >*ai 

(1) ^uijll ^^bbM 


l 


\ ! 


4 


3) 


uc = uab 


C 


B 



Ur-UbD 




D 


(q) aEL u R j u c 6^ "s- 5 


Un — 


c 


dq (l) 

. u ( o) — R i — R ■ - 

{R) dt 


t j 


159 


16 6- 10^A-a 









J Cjbwabj ; AjxJi <Lub jsal! ^jic- ; daLo bjjjlSJi Sjl^-5 jbklal ^ J-Jajol Jajiull ( kLuj «Li= k jj>u]t AjI^I £jb 





t>***l } jjU-i 


* jg lajJl Ajjjbuo]! 


U AH + “«o = «,<0 

A + ft.^=ft Ab-J 
C dt J 

dq , _1_ £ 

. dt 1 ft.(7 q ~ R 

JjV i *iji (jo Aaibalsj aJjU* ^Aj 


A JS aUJ -—> 


g (0 =A(l-e--) 


Aae-" 1 +~M) 


Aa.e‘ 


Me-"' E 


RC RC R 


e'°'(Aa —— ) = -—— 
ftC ft RC 




1 t g = o A_ioj U (t ~ 0 jjji t — 0 IaJ 


a — —^— j 4 = Cft j — —— — 0 Aboj e = 0 fjji t ~ oo 
RC J J ft ft(7 ^ 

* 

9(«) = aj?(i-c"^) 

(7 r — 51 7 ^jajib -be. — b 

. JAJ V jtuli AJuj Ajj. rw . b o A. &bJ I — 

... U c = E - 57 < V K =0 


:A4)*Lo!i Ajuw ^ _ a 

e.IceL ^j c™ 


10x10“ 


4 x 10 


=400 x 10' 6 F = 400/zF 

ojlj) (2) ( x J Jaj]l ^ aJaLJI —2 
. ^jVt JsbJi ^ AjliSa]! £ jsu -1 




0.5 


0.25x2 











tjLu-ialjj ; * <» ■» p, jlf. o^La (jlaJbt Jajljj]' | »L-uj Ao^j^AiSl •bbk')/l £jtj 



















Jabj CjU^L j ; Aj 3L) jail! ^ jlo ; bJU Sol^i ^jJ kiaY^ i fL*j 4-lv^jaIH 4jU-V> ^ 


AjLa.yi _^moUc. 
















di'wi-bljj ; ^ubjAsJS ^.jlc.- ; «-iU LjjllSbll ojl^i jbwlal £ ja! J auuSl ! piuj Aua.jijaill Ajbw^l £j\j 












yjjSJj AjiUjjsli '. t)jj]l£jj| jjLaJLal Jati'nVl ^Lu j ‘Ua.Jjaiil kAM^\ £jlj 


A-SUS 

j-oUb. 

jjU-. 


Si >* 





(LI& 03) : i0uj*S3\ 


).75 


.ajjU^lI ^-AxilcJI Jc-Liul! aJjiU_s AjlliSa — 1 




: £ UjJU) .j. e 



0.25 

(MnO\ +&H; w:) +5e ^Mn 2i +4Hp (l) ) (1) 




iS-iu^/LS ] 



0.25 

(50, + Hfi m = 50 t 2 i + 4+ 2e ) . 




: ^ aJjU-oJI 



0.25 

| 

2MnO 4- 5 SO, 4- 2HO - 2 Mn \ + bSO 2 : + 4 H+ . 

4 .„, 2 ,„ 2 (0 i«v) («?) 

■ 


! ; 

0.25 

(jjU! jj^Ja AjIjj : jSiSjli uj< jc. i-.ia.d5il Ajfl^S ~ 2 


i.25 





Jaj l«~e jj2ic.lila]| ^JU.A-i j3l£all -UC — 3 



0.25 

^ 2 )(«<?) n,j(Mn0 4 ) 1 

5 2 J S 




cvvv cy .. 

2 5 J 


).5 

0.25 

5 C,.V E 5x2x10** 

Jjk^l j£jr~| 21/ 2 x 50 x 10 ;i 

. _>M'J =io - 2 moi.r l 



0.25 

^ .laJjiall so. ? Jl*i c -i^l ^j*!! 


.75 

. C - 1 =*b~ CM 

M 



0.25 




0.25 

. t- CM - 10“ 2 x 64 - 0,64pr’ 




^BSk j£p 1 




frlj^Jl AjU-iia JjJkAJ — 5 




(SO i ) (>» 0 , 6 4 ( g ) *— S 0 2 Jji*-a jll 1 




$■! j$J1 2 0 m '* ' *— SO.-, (Jj1-k. 11 jol 1 





16 <> 15 A^i*a 












J Aj*_ui AjjLj jjill ^jio ; oJuu ^ (jlaJUl JaijjlJl ^Lcj A^Aj^ill 4jla^| £jU 


Ajlak^l _^-<aUc- 


£■ $*jay*l\ j_jLk-s 


0.25^2 


ujia pi j4jl< 


tlAj20m 3 4> 0.64 ff (50 2 )1 

_<j jlaj r* 

W i> ra( 5 )«- (> 50J 

7n(50,) = -- -A 64 = 0,032# = 32x 10 1 ptg 

ZXj 

* A- av - xa ,, ] ! AjaILxJ! A .f.IVm'1 JL_uaCk 

{ (•LalaiaJl l_uo^) 250fj.g.m'' 

32x10 : 'fj,g.m. :> 
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16 6* 16 A*i«a 









aJpIj&uF hy\jir\ 

OUjUJiIj OUbn^atAl ^jp 3 J 1 <LJp^ ii «Lj j&\ 3jijj 

2009 j* : *jj* iS Obxw' 

uLuxjij CjI&Luj 4 i3jll ^4ojiL^g£ ^jjiJLdbj : oU (J 


:<jjulU!l .1*1 jtf*j j! ^ 

Jjjfen 

. *Ula j*J! A)r\.a 

:J*uua 1I Jajj-uiij jISj 

,ZJ\\ ^Ju-aj J C . u ^ L uiVt i(Jx»j]1 QA 4ajxa CjUaS £ jxJ AjLuijk. £T lli] : L.fl..l^.It 

CLuajj^'I AoaSj ^,.>.^1^11 J J*J JaIsj! (jjjl jo-a (JajUju i I — ;4afij£jj 

• t2 4ji-aj (JilLou EY ^Loi-aj^S (J-aaLi»jij ^Lali 4 aa£ JjJ*a! ~ 

: (3jtfL.ua!! i jua 

! 4jjyUJ_J CjV 4j^Ji ^li a .l l ! 

.di'iA>^' 1 4 aa£1j (Ja^II ^Jua£ fjjj l^aSl l'(JjSJ!" ( ^lj)i\ 4JjjuaiV! — 

JAaJj jl ^ 


^ f 5 C 1 JaflaLoil ^j}J (j,-*^ C AjtSl^i £-1 jj (J(Ja^II <Ja£ 4 -ilaC. Jfrllalj ■ 
bi JoSaIaAI ^gic- jjjj ^.A-v B 4 _*_ 9 l^)!l £*l^p i_)j»k.Ju ^x.ai's.H 
.<!] JaSlLall ^^Jci | ^ > *is», A 4jlS1^1! ^\ i." \\axi ^i 4 aLqC JjllaAJ * 

l^lwjjl) ^jL gjjAl JaLuail ^^jic 4 a! jSH JsI^aII £pij& 1$j 3 :"Ji&ili j £jjSull " AjjIaII AljxS^\ ~ 


jL&]l ^ pLail (JA oJArmll 4 ja£JI £J^)9j dlllS j £T jIaII ^ySj 

4 -j lo C. ^J.t3 = 2mn a-lol 4 juj^I ji ja!! £-Ja 1$a3 ^»jj F^JjfijSi J ^•^x]|"4j]lall 4ljsufy\ ~ 
fi^xj t4 ” 20 s (JDlik. (_>uS\juo!! filsuV! ^ <ilj2ua]l <j|jj.i j F 4 x 3 ij]! 

■J^i 1 AxjJaj F 4 jtii j]l Cy* 


1 1 (JA 1 <2kL-a 


















































oX$a£^l 0^^ 


o^b>_>a RT2 _$ RT1 


200 IH 


F/GCI (100) 
F/GPN(10,20,30) 


t RT1 . RT2, AU. Rea 


201 


+ RT1 + RT2+ AU 

00^11 


-X26 


1 

20 

^ -X2.X104 


m 

' 


21 

-) KM1 D'| E') | 

24 - Ev T2 

J. 

a o- 9o 

-t 2 /X24/16s 

22 |-j KM1 T1 ; 

~Jt 1 /X22/30s 
|23j 

NT 

—- ■—— - - - 

25 


=1 


26 


4- X2 


2 ^Joail oojjo 



4- X3.X104 


~31 j- 

- KM2D | T3 

- 

- t 3 /X31/2mn 

32 - 

- KM2G 

T4 F 


U/X32/20S 

33 - 

L F 

+ 

l 


O 









Vcc 


CiLuajJ jlJjj Sjb 


A 



J^sdi 

11 QA 5 1/1 Ajl—AJjj ^gic- AO JaLiull Jalaih^B (J*£k 1 ^ja 

. 1 f. a^*. j Cy* Cy* 1 * 3^ * 2 

• 1 1 Qa 5 Ajiik-ta 1/1 AjI ^.yi 4jj JJ ^ X22 j X2 1 (Ja.1 ^>all (Ja-aaCj JsUmlU Cj5bl*-a C- iTsl ‘3(_>« 

.A-Luajjlt ^jxitLali £• jJ£i J 1 *4(_>j 

. 1 1 QA 5 A^ii-a 1/1 Ajl__2k.yi Al jj ^^Ic 3 AljiulibU t-iiauall : 5 

^gj-cl lilxjiJLuol X24 aL^j^II ^ t 2 = 16s ajju T2(Jj9».lili " 

nlnjkVn jiic jCj ja*^l ^Sj J^jt]! SjIc] jl Laic. 3 aJ jlili 4 g t-N. \\ Cjb JK. CjtDlklL 

• X25 aL, jA 

• 2Sj& Aj1i3jji1I SjLoi! SjjJ (jl Laic. lagl Jjijljail ^.aLrull Jalai-all ^juij! ’6 J-j 

. C AiHxJI j ^Cjb joe. NE555 

T=2s LfcjjJi ajLi] <Jj J ~ <a2 2i dll Caijil Jul jj djb ^ Ra SjJjLLall A-a jl<La]l A-clj3 uuofl.1 ‘. 8(_>a 

C = 47|jF j Rb= lOkfll j li 

; Ac.Un"n»^l A..4ili j 

220V/ 380 V - 50 Hz jjUI ^ j^L-^t a] M2 ^j^ll ■ 

5A 1440 t/mn cos (p = 0.85 

(jjjjia i^ii A^ u liu l l A_ajUull j Pf ^ pmec ~ 60 W AjjL-uILo Ajjlli]| CjlcLuJall jl Laic 

r = 2.5Q c£LA 

? bfc (jijSI fli <—La^ i 3 x 380V , 50Hz a £uj 1 I ^ :9j* 

.Ijjuiba jj£j Ac.^] jl Laic. dljCk-ai! 1L$1 Ac UVL ujVI ajb ^jaJ\ :10(J« 

l <i-i ja. a\1 ( ^Axji$\ (Jjx CuI I .lie 

.i_jllaaVi lie j (jVJpVi uUMS ti : 1 1 
.^ala-all Aclialuj'Vl C_JLucJ : 12^_>*i 
. (Jj2k. (J*ij CjlcLCall t_XucJ ’. 1 3 (_>u 

. AiLall J aJaiali AcL L > i *.a^ \ (__Lui^i :14(_>u 


1 1 (j-a 4 A rv,4 > <0 








l-jSxaI I :5^r 


3 












JjjJjIL-aII jjfil ^Uaj 

Jajjjul jl£j — I 

Ijjj A- S I a-n^H J 214^_st2xla]! (J-p l i,.. ^ . ! ! jj3 jA ^Uajll 13& ^y> <^j1Lxa]1 1 1 JJL^Jl 

. (Jl.x»ji.nVl JU<oS 4. n«.A ulslc. j^oa.x ^_3 1 ^ »j/'-v‘'i j 

I Aaajjjj djVji_i31 4 gJjii-J ^Ualll ! JjLuuJl 
. jplL-alU jLjVI • JjVl AljSuPi 1 ~ 

.2 kg ujj ALij j lkg ujj 4 — ! ^ Aiui^ ^1 fjy.^.‘u^l jja: ^LuiUi 4Jj*j£2fl - 

.Jjssn *2Ui: a3113]i - 

.<—(jj^a3> £.21-i.l '. AjuIjII Alji-ui^i — 

(jj£j (j-pl in-ill (jC. cJsJufill. M. ©jjJIJ (j331 JaL^ull (Jxiaij (jjjl u^>,]U (jLpVl 

.(Jaaj (jj.VUd-i.il (jlS 13] g j h (jjjaialall A.ji.xul jj j cJlA-\ (jj.VUd-ill (jlS 131 h JaSllall aJLuj! jj 

: jjiil AljJuil cXwaj 

l ; .nl j j (jjJLu-oJl ^-jJajl A. Axaljll (jLui £r ja3 t o«la*.jl h JjaSaLaji ^Ac. IsaiuJa 131 — 

(jj.Vu^ill £j-ea jl A Axfll jll (jU-u ?T ji3 tl*-c h j g ^^Ac. ■lai.A^all Alla* ^Aj 2 jJlaJuill 

. 1 j.w *-*11 1 

.j^li-aVl lg» * J*» J -jl] Ajtfil jll (jL-u Jj*j (julLsJ! tj]£ Ji ~ 

B 4jl 31^11 Alaj-ul jj 1 j-ia-lcll jaJ AliaTill (j-pLu.fill $.2La.l 4-lItt& I^^t^Vl (_j3ljiul i l 

D Aatsl^ll 4Ja*at JJ 2 jA^'.a 11 jai A SjiaJl (jj^lli-al! j 

: aIsjOLc 

(JSjoj ^^ic- Ig'miM JU-afi (jjJiluda.il jjjdO .lalil"] t j.Wui (J£> JUC. AiJjJajj^S Ajli* J^-JJ ~ 

oJu] ^Jm-a 4.1.Va (jllajj tt-J jU-xAl JUixAl (JLaj£l Jlic. C..lrv.j ( (jjjLu-a 10 ^13 Cjlc- j A rvA 

. t = 20 s U An* j 

.(jotlall (j& AlSluba AL.^i,i Anxtll (Jxjluu — 


l 1 (j-a 6 A^lx-a 



: A-0 UJajfl -II 






mj 


Ini' 


4jjUj«£ ABUs :EE 
AjjIjA AiUa :EP 

cw ^ :n 

:UL^\ AJjlUj -HI 


al 

n 


aO 

□ 




























































Vcc = +12V 
Vz = 8.1V 
C = 300 mF 
R2 = 12 kQ 
Rb =120kQ 
R1 = 0.68kQ 
0 < P < 60 kQ 


+Vcc 



AC-LoJI C-)LJaij -il y* (JLaxIluji l^JLi y -a Ajjjj (J -Ik-aB 

:Vs _J ajj1*AI CjUjIioloAI ^ Aia^all oJLo aLAs (Jasu <-*'J^v AjuaII 



11 £y* 9 Aa^a 






: M jiiuJI d-udl -V 

• 1 1 (J-° 1 1 A s ti ^ -a 1/1 Ajla^l ASjjj Jc. AO ^Lfil JaLualSi (JaSI : 1 jja 

jJajH J jlVifl • 

AlytJfx * js* jlai A^j (j* (J ^ di ^ ^xuijl :2^ 

• jjjli AijidibU j (J jaViI I j isjaill J(J^2 j Jc> i- : -u£l 

. j o^Liall 1 Ax« *4(_>« 

F/GPN(10,20,30,40) * F/GC1(100) : j-IjSM ^ :5o> 

:4jaJbuill AiJaj * 

. <UjU A4 j> JK. dslfvUll jUwtiaj’u (jyJilju-a 10 dtl (JaIjoaV <_JaLail Jalai^-all ^u-ujl ’6(_>u 
A-ojlLall A-aoS 'w-LuO.l . ^11 /jx 9 Aa*i^«a^ AjIaII Ji Ala.a-lL.riA.il Alia jJI Axuullj : 7 <_>« 

. t = 20 S di^ Jc- J j^%\ . l p a jjjLLail 

,( 11 {ja 9 A-aAi-ta ^ A&t-udl <--..A tva.i: sliljj o^ljl ^2 Vs oJ2il jl jJ ui m a l ’84_>u 

aJjxjIi! ^jaLq] t ^ 'ml \*l\\ 11 (j* 1 l<ai^3 1/1 Ajla.Vt aLjj Je. Jl j$11 c .j 1*. a. \ 1 j (JyS\ :9(_>« 

(1 1 C> %L>**) J J' 

: 4£>UaluiVl Aiaiaj * 


220/380V - 50 Hz 6.3 A cos q> = 0.8 


! M djLa^jCLuil A^J ~~ 

3 KW 1440tr/mn 

?(jSLui]l cl il41 a iI.O^ja 


^Wl i a ; J 1 (_>u 

. J j Aj-*xLaa 11 Ac-lWi.t.tiV' ‘(jVjjVl <■-■^*1^1 : 12(_y 

: JU3! UIaxIujI a j.I^i1all dll Jalalt Aj>^*a a jlj J 

220V/24V 50 Hz 60VA 

. (_£jjlj]l J ^^awjVI jLxill Mjjaa.1 1 13 {JX 

. Aa jlLa AJj>a 3» ^^2 Liaj-uI 1 jUj <- i * *aj 

Rs = 0.8 Q. igjA f Jill JJ a*^J 1 AajILJI J\ Ulc. 

. J_^lSl i., ,im-v l; 14^ 

. £-1 Jll J Aixuj ^ rVn^ l 115^ 


11 (j-a 10 



4ijj jUj 1/1 U^l Aiij 


AO • l^r 



L-Jfl 3 LaI l :9^ 





























2009 Oljsr 5jji .^>Uj ^ SJUj^r iw.U» «JU jL»H Ja_£=Jt 


£>*XaSI 

<JLx^\ j^a Uc 


cJjVl £■• ^-taj-Qj) 


1/1 U*Vi Aajjj j&i : AO iLid -kki.« 

2.0 0.25 

v 

P jik, jiai J <j-o AJjjuiVl 

A 

8 

po] 


w Txi.X104.a0.g0 


14 H A- 



| A t. .s t ^ i L| 


1/1 4jla,Vi 4 JLjj l... \\ aa \\ 
















2009 Sjji - M-iJ* 


<UU'_;$£* A^dJb Lsj-_^5j: siU jL^-i kx-~.il *L^i_^Jl 


P ja^I SI ja-s 


0.25 

0.25 

X 

4 

0.25 

0.25 


AjbkV' ^uaUfr 


bIbxJI ..Ira L ]n.'*k.,aIl 

!cLjl2/ta]l -2-iC ~ 

* •» 

1 = 2 (n " l) x to 

4jjuSjj}I CjlJajj jjJ : to 
^Iaxjux-oJ! CjLpUJl ic. ! tl 

16 = 2 (n_,) x 2 

2 (n -0 = g 

n = 4 



0.25 

0.25 


.Rb j Ra op *jlLiSi jjc. C AijSuJl 
Rb jlLall jjc- jsj j 


0.25 T = (2Rb + Ra)xC ln2 


Ra o pjcxall A^u 3 (—iL* i ". 


0.25 


Ra =(T/C.ln2)-2Rb 

Ra = (2/47x1 O' 6 xQ.69) - 2xl0 4 = 40.79kfi 


a£^u>11 Iba (jl js] 

220v Ba.! 


•• 










2009 o\yr ojji (j* 1 '• 5jU Ja-5=)l pL»j > <ulr)l' 


<L&UJI 



1.5 

0.5 


X 


3 

1.75 

0.5 


0.5 


0.25 


0.5 

0.75 

0.5 


0.25 

1.25 

0.5 


0.5 


0.25 

1.5 

0.5 


0.25 


0.5 

L 

0.25 


4jLa.^I j^aljC' 


JJ^ 


4j^UaluiVl ^-j ■«. 


LI L2 L3 
1 1 1 



.^jUaTyi j tjtf Jy)l\ t-iLoia. 

ns = 1500 rpm u->] f = 50Hz d j n = 1440 rpm 4»^ 
g=(ns-n)/ns 

= ( 1500 - 1440) / 1500 - 60/1500 = 0.04 
g “ 4 % 

ns = 60 f /p c-jUsSl 

p = 60Pns = 3000/1500 = 2 Ai- 
2p - 2x2 = 4 poles : j* ^t-AJaSi ac. 

.A+aiaaII A&lWuaVl CjLoi^ 

P a = V3 U I COSCp 

Pa = V3 *380 x5x 0.85 = 2797.26 W 
Pa = 2,797 kW 

cJ*4j Llilc.LuJlH UjLittk 

P js = (3/2) r I 2 = 1,5.2,5 ,(5) 2 = 93.75 
P js = 93.75 W 

P ir = (Pa - pr - p js )g = (2797.26 - 60 - 93.75)4% =105.74 
P ir = 105.74W 


p j = Pj s + Pjr = 93.75+ 105.74= 199.49W 

. .\iio\l J Ac-UaajjjVl 

Pu = Pa - (pj + pf+ pmec) 

= 2797.26 -(199.49+60+60) = 2477.77W 

Cu = 60 .Pu/2tt n 

= 60.2797,26 / (6,28 . 1440) =16.44 Nm 


10 £ 


11r 


12 - 


Z 


13(1 


14 ff 


190 
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2009 #0 : ijuiJt aJL^S" ow SiU jLaH Ja^t kbr}!' 




















2009 if** • ***-•*)' iJUj^iT ‘ U »4 j U^-jJ^^J; 3aU jL^> it : i . * . i i j*i~«j 




f jafr a!) 


at j^-» 


4jIaV! j^jUc 


JJ^ 


1.0 


2.0 


1.25 


0.25 

X 

4 


0.25 

0.5 

0.5 

0.5 

0.25 


0.25 

0.25 

0.25 

0.25 

0.25 


9/94^iu-a 1/1 AjSijj j jlai! I AO ^Lnll iaLuull 

AJjiilS* ^Vil l ft ja>. jiai cj-o {j Cl f pjji j 


XI2 





10 


- 


11 

1 

- 


12 

■ 

- > 


KM 


. _),A^ iiiV _J-ol 1 j j ia.ul.il]! diV Jlla^Q (J jAa. 


joljlll 

Jin^'iJI 

Jgu/ulfjl 

4b>^oJ| 


X21+X22 

X24 X2 + X200 

X20 

A+ 

X23 +X200 

X20.X2.X104. h.g 

X21 

A+ 

X23+X200 

X20 . X2 . XI04. g 

X22 

A- 

X24 4X200 

X21.a2 4X22.a1 

X23 


X20+X200 

X23.a0 

X24 


'. A,.ug.l\! j 1 jlul]} (j-ol-a (Jjialj ljU-o 

A la j |13 X100 aIxjaI! (jj^J 

£jJaj W 3 XI 01 aL^^aSI iaulu (Jjjuill! Jauu jLn^.U 

4.2! Aju^oj 4_jjidjYl Alila. ^Losti! 

jjj£L] diVja^lS/! Jajt.DTi {y^La X34-2 J XI J*ul . n aJjo 

-Xuu'vi .lie JoatAjallj ij'S^\ 0 iauui 4j^*_uiV! a-l^j-i J^Kla ^Ualll 
. (Jj» ud\l Ja-oj JAi-3 LcJUa A.laJ,ut.) ^^ll! X1 04. ALak-^^al! 
XI 02 (jlV! ^ (JjauUll ia-oj jLniJ fJ !jj 


% 

2e 


3 C 


4 £ 
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<MxS\ 

gj ^ ^ el ja-4 
02 


2009 ^5; : *L*Jssll 4Jb^T i-*».UA L^-j^y^S: asU jLsaM - .la ..&. -.1 I *bl^-V' 


felt .. jJlxa 

-r - 4jL^Vl J^flUC- 

Sij^A 

F/GPN(10 ,20,30,40) i F/GCI(100) : j-IjSfl 5<r 

: F/GC1(100) 

2x0.5 <L*. i j-a5! .la j> m.uj j o-iUSll L>^ _J"*i 

4JL (Jxa a . 1 j X4 00 
F/GPN(10,20,30,40) 

CjV^. lc._jV (j-aSn Cy* ^*iji 

4jSu (Jj-o-Lj j AjjliVyi 


9 / 9 * ^ ^ ^ Aijjj_jJaji. ^j-ol_JLa!)UI ^..l)a.''./a]i Jaia^all 


P S^yjLLall ‘LajULall ■‘Loj 9 L-J-ui^vl 


0.25 


VC = VCC{ 1 -e ( p + R2 > c ) 


Vc =Vz = 8.1 V 

0.25 t = ( P + R2 ) C ln(Vcc/(Vcc - Vz)) 


0.75 


P = t / C ln(Vcc/(Vcc - Vz)- R2 
0.25 P = 20/ (300 x 10-6 In (12/(12- 8.1)) 

P - 47350 
P = 47 kQ 

0.25 

Vs £r jiw-all ejlii! jpl jj ljLuo. 

0 25 T=: ( Ra + 2Rb )- CAn2 

T = (5 + 2.20)l0 3 .47.1(T 6 .ln2 

0.25 t = \.5s 


0.25 


fJ- = -- = 0.66Hz 
T 1.5 



9/6 










tuuj WIJ7T bjJJ A-^JA-J^iA t£-jJ_j£J; «U jLyM JttJLsll pL*j 4 t Jr$y t i}\ <Ul*-^(t 


jj\aa 


<UbbVt jA-aUc- 


si>- 
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2009 yr Sjji : WWr £j& : 3^ jM 9 ' 1 W a a ll (*-^*J Vri><d' ii'^^/' 


lew 


sija^ 


2.5 


0.5 

0.25 

0.25 


0.75 


0.75 


0.5 

0.25 


0.5 

0.25 


0.5 

0.25 


0.5 

0.25 


0.75 


0.5 

0.25 


4jL\V 1 >uaU& 


JjU -4 


ns = 1500 rpm u'4 f= 50Hz O' j n = 1440 rpm 4i^ 
g = (ns-n)/ns 

= ( 1500-1440) / 1500 - 60/1500 = 0.04 
g = 4% 


l A kALo^all Ac-UaluiVl c. jLuia. 


P a = V3 U 1 cos(p 

Pa = V3 *380 x 6.3 x 0.86= 3566 W 
Pa = 3.566 kW 


rj= Pu/ Pa = 3000/3566 = 0.8412 

rj = 84.12% 


ujLoiSk 


jLnll sAO 


I 2 n = S/U 2 

- 60 / 24 = 2.5 A 


jlij A-ja jlLo Oj^" * .lajJgl) <., „) ! m , a . 

AU 2 = R s • I 2 N 
= 0 ,8 .2,5 =2V 


: j-l jjJI ^3 Ajjyblj 

m = U 20 / Ui = (U 2 + AU 2 )/U, = 26/220 = 0.118 
m = 0.118 


195 


12* 


C 


13e 


14* 


C 


15* 


9/8 




2009 0\j9r fljji : 


<UUA^i»UA L ? 1 j) j&: 5iU jUs^l Ja-issil fA-*J 















AjsljifjJl hy\^r\ 

ildlJuLubJllj £>Utauua^U 4_uia jl\ <Lujall a j\ jj 

2009 cM jpt |». 2 .lns)t Ujjll^a Ob^^al 

cAsfljj oU-U 04 : Suit <uiXa A*tXA L?r^yfsj : ibU <j jLiaM 

(jjjJUJI (jaC-J*i jUia <j) JLui jlaJi ^Ic- 

JjSH f >ia>4l) 


4-4 -I£U 


^JIjOum (j a cJSuUJ t _^tUu-a jLaj} A.jiit a] 1 ^cJU^cJl l1ij^) 2 JbLlji AAiai* AIj^j jllal ^ 

. (~ 1 — 4ilu 


-1- JS-i* 



: ij^a. A^ijl jjill 

^|j a jl 4 *v1 I.m i <i L n-v 

.£A-\ oli J^j] (Jj=fc — 


# 4} Q 4-4-*a! ""” 

4 "**’ 


fUifl" I 

(^ia 02,5): d 3 Vt ua j^jl - 1 

'. Ajluil A-ajlall l$j\jj|«la>.b <i_>*-4 p J^uujl (j-aj! 

fX =20m fx =50m fX =70m 

C< c B{ B A\ a 

[Y c «30m [Y =20m [Y =80m 


. J3C ^ ^lajjVI AjiiaS A -fcl lua t ,..i*.nn»l “ 


(4l*a 05,5) : r» - 2 




.7<6‘5‘4‘3‘2‘1 : ^-aU*Ji ~ 

, <3J^>]aJl j^aJLal! j_p ~ 

■ O^- 3 * 

jJSkJ) 4j*iL&Jl * 


7 6* 1 4-xL—a 







(2) JSJffl 



: _ y 

( Oil 05) : 

• Jau a ; lA Sjil <jJe» ( 25 x 25 )ciTl 2 l^JaSo 0 — 

: CiiAa a\\ 


Nu=0,21 MN * N ser = 0,16MV 
f a = 400MPa tV ‘ HAFe £400 

n = 1,6 »7s = 1.15 

f^g — 25MPa * JaL*aJai)U 4_jL^^L]! 

SjUk, rnZAuS l 5JU. 



7 t> 2 <*-La 




: t> d*&3\ <> (cm 2 ) Ui J^' 



■KJ 

8 

■HI 

mm 

mm 

mm 

mm 


1 

mm 


Ki 

4.01 

mm 


mm 

WEM 

1 EE 


0.50 

.. 8 

7.85 


6.28 


■ 


3.14 



Kill! 

WMi 

1131 



7.92 

6.78 

5.65 

4.52 

IFfr-Di 

2.26 


mb 



12.31 


9.23 


6.15 



1.54 

14 









MilEI 

2.01 

16 

31.41 

28.27 

25.13 

21.99 

18.84 

15.70 

H 12.56 

9.42 

6.28 


mm 

49.09 

44.18 

39.27 

34.36 

29.45 



14.73 

9.82 


mma 


72.38 

64.34 

56.26 

48.25 


32.17 

24.12 



wm 

125.65 

113.09 

100.53 

87.96 

75.39 

62.83 

50.26 

37.70 

25.13 

12.56 

40 



( itf* 07) : , ja & ^ 

<. flS uiil] A^lfLaH A-^IajVl ~3“ ij5wJ Jl«j 

: j£*j 

.iJnJml A ~Vl*»i<ft.ll ~ 

. (1 flC-Eki*) £7 jjj* B Au»uJi ~ 

Fi=F3=16KN 

F 2 =32KN 


: m frlfcufl lWM 

. Llj .11^. .a ^Uaill £ya, “ 1 

• (B) J (A) ^>3 J 4 - U a^.l — 2 

<JjJSaJ! j 3 j c_il_u^jl ^j 113 4 j*aA.i EB-ED-AD-AC <j\ u>>a )1 <_j 3 \ flTtfi.uk j JjflaJi Al^. — 3 



(KN) 




AC 



AD 



ED 



EB 


66KN ' 0 jAJ t ^-alalj JJ&A <jl Laic. (AD) yUtJaaB JjAaJl ^ c_uali*]J c-U^aII £ jaTuat— 4 

cr = 16Q0dtoA7c/« 2 jiVjftil 4 j ~ 


(cm 2 ) 

M L 'l-v 

3.48 

3x30 x 30 

6.16 

4x40x40 

9.60 

5x50x50 

13.82 

6x60x60 


7 t> 3 



























.A^LuusJl AjLuijiJ! j^ya cs^ysjLa d^iULsJl jliatul Aia^-a (1) ^ Jfs,. »tt JIlqJ 


uoj 



(JbUi 06 ) : Lf i rtf 4iyu» 

^Jaixs Aj_^5a^*j A_ixvialj .lalAjJajl a jjal ^yzja-a 4^1uia1! j^ya fl- L aC-Vl JlaJ A_uil^_p 


Nu=0.50MN 
(20cm x 20cm) 
Lf=280cm 
fc28-30MPa; yb=l .5 
fe=400MPa; ys~ 1.15 


c =2 cm 


: CA UmlaH 


AaJl Aila. ~ 

^^oatli ^.Ira'SLa “ 
<Jjla ~ 
lAj'uuj^pJl A-a^ULo ~~ 

’. HA3Y jill ij* ^ t . j Lu uI I - 
, ^ jjj 90 (J_' 9 A fiLilsu> Aj^xl^JI l. 

: t.. t.dinll ~ 


;ui 






J -1 


oJc-bjj ^jLjuII v.. n a. -J 2 

.^jluull lxu-u^) £“ Jpal ~3 



A >50 a - 0.6f 


A, 


2 <50 =>a = 


; AjjjjJa Ctg^C- 

0.85 


1 + 0.2 



B r ={a-2)x{b-2) 


. 4 = (^2^8L)Z+ 

« 0.9 n / e 

<J>t > ®L /3 * 4™, =max{^ (4 h) ; ^ (02 % 5)} 




,U..& jl.—......u^aSli 

jiifti 

(mm) 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

5.03 

4.52 

4.02 

3.52 

3.02 

2.51 

2.01 

1.51 

1.01 

0.50 

8 

7.85 

7.07 

6.28 

5.50 

4.71 

3.93 

3.14 

2.36 

1.57 

0.79 

10 

11.31 

10.18 

9.05 

7.92 

6.79 

5.65 

4.52 

3.39 

2.26 

1.13 

12 

15.39 

13.85 

12.32 

10.78 

9.24 

7.70 

6.16 

4.62 

3.08 

1.54 

14 

20.11 

18.10 

16.08 

14.07 

12.06 

10.05 

8.04 

6.03 

4.02 

2.01 

16 

31.42 

28.27 

25.13 

21.99 

18.85 

15.71 

12.57 

9.42 

6.28 

3.14 

20 

49.09 

44.18 

39.27 

34.36 

29.45 

24.54 

19.63 

14.73 

9.82 

4.91 

25 


(Lli: 06.00) 

j ^A;iajAuj)j ts-^^ j6 in aJialj *Ula*.rdi 

i~2~ (jSwJl ^ ja LaS (q=400daN/m) j*Uaojlj £■ jj* cj2j 



.B 4 A Q} Vl*«.oH 2 jC (jUiiVI ^j2j i—im-J — 1 
• (Mf) ©UfixiVI f>jc- j (T) ^Jalili ^.aJI CjV^I*-o c..u51 ~2 
*( Mf m ax) (Mf) sUa-iY! j (T) ^ialAll .l$aJi Cilj.ia. ia ^xx jl — 3 


7 O* 5 













































































(h\ll 04.00) r jSjgl 

ja JLiS oM 



.-3- Jl^l Juu I3U-1 

yyi A-aS^all f+D “2 


(Jalfc 04) r jal jfl 

o^ljiJi cLulil 13] .C a-mL aJjI* l*J ,(-4- <j5L*ill) Dab J Aji' J* 

V A :<^ JUC- AjJ jjut it 

.B Ajaiil) JUC- Vq Ap^-ftxll SjjljJl Jc aC’l^ill A-OJ3 Aa^ji 


7 c>* 6 AAiwa 

















2009 ijija* LukjljiSj: SiLaJl Ja^illli ^Lm j 4jLakVl 




jjUa 

I 

S) ja*A 

J ji\ 4AiVl j*aL>£ 


0,50 

: p U*» - 1 
• «*>*» - 1 

I S 4aL*aJ| oLulJ. — 

| 

j 

| 


01 

^ 4t Xj (Kf - y «) + X » "^O + ^r O'. 



0,50 

S = i [70 (30 - 20) + 50(80 - 30) + 20(20 - 80)] 



0,50 

S = 1000m 2 


02.5 

00.5x7 

1 

2x0.5 

cH^ull -2 

‘ 4 . (>V' 3‘ ifi'Jj (J-al*) £ l j9 2 ‘ ji*}\ jJixl»I 

• 6 . icjUJlS 

AjIa ^ 3/2 j ^i*A2 1/1 U^«c A.a jJii'l Ajjil2 JjIaJI jljilwJ : jiVxJl jjj 

■ 

. ! ft all AailS ia.U»4Jl ^Jk : jjjiaSl Cj''" n 

, CiSja jj*J! w*I jjJI i CjLk! jjI) i (jjiil jil AmirtVi S.> Jut _yi- <aLu. : 4 j.U\ 





05.5 

1,50 

* <1 tft i lWi >TI < < a — 

: djVi ” 1 

E.L.U A - 1 

A r > N( ' 

fjr, 

4 ^ 0,2i0xl0 4 , n , 2 

/. >-= 6,03cm 

' 400/1,15 

N 

E.L.S “ 



0,50 

CJ, = min|y/„ ; HO Jrjf l2i j 



0,50 

f, n = 0, 6 + 0, 06/, 28 = 2. 1 MPa 
cr = min j" -400 ; 1 10^62,1 1 




o\ = 201,6MPa 



01 

0.5 

0.5 

A ir > 0,16 = 7,94cm 2 = 4///l 16 = 8,04cm 2 

1 201,6 

<4 =max(i4 (/ ;^, w ) 

/I = 8,04cm 2 








7/1 4A&naM 





Si j>-» 


Ajjio *LUi liA gr^ : A*J 4 l SjUII kAull ^Lm _$ <Uaj jaISI AjIaVI /uIj 

<jUV 1 >-aU& JjU * 


: 42L-ui^aJl Ajo iL Ia j»je ,j»a — 2 

A/ e >Bf, n 

(25x25^ 2 

/; 400 

Ji»* *>£» CP! ^ = 8,04 > 3,28 : CPj 

Ajjul! 4Ua a.1| 4jUx*^1 

Af a >Bf, 28 

^,/ e = 8,04 x 10^.400 = 0,3216A/7V 
B /, 28 = 0,25 x 0,25.2,1 = 0,1315MV 
0,3216>0,1315Oi4,/ e >#/, 28 CP! 

<LuiLu^Jl k jm (jil 

: yuM -2 

; USJA^a ^UajJ) ji qm ASUl! — 1 


b = 2/v - 3 

1 - 2x5-?>■=> 1 = 1 


l a k£jj| 

: JjtiV! J jJj uLa • 



EM //l = 0 => 32x4 + 16x8-K^ x8 = 0 
= 32JOV 
V H = 52 KN 


01 

16KN 

/ 

01 


0,50 

ji 

32KN 


PZ) = a/4 2 +1 2 


1 

stn a =-= 

4,12 


cos a =-= 0,971 

4,12 

EF y= = 0 <=> -16 + 32 + N ad x sin a - 0 


bf All — 


0,243 


JV to =-65,84X7V 


(A) Sjixll *LuiijJ 


JJ^SI ujUa 




7/2 AaJUflil 






AA^dl 


07 


20 




0,50 

0,50 


0,50 


0,50 


0,50 

0,50 


20 


A^il* A . M .UA Aju U I a jIaII Jaj&ull ^1 m j Aj*j^Aj]| AjIaVI £uL1 

AjIaVI j*-aljc- J JJ^ 4 


. iaU<uajl A JSl a. ( ,i t.AUrfiftll 


EF V =()<=> A^. f N Ai) x cos a - 0 
N ac = N a „xcos a 
N ac = 63,93 KN 


(E) SjAlII Am<I jj 


16KN 



I F x - 0 => ~N ed cos a- 0 


n f 


Ajuu^II 

*•• 

(KN) ■**]) 

L .. * * . 

Am 

63 ,93 

AC 

JaUL^j) 

65,84 

AD 

. ”... 

0 

edI 

JaUu^ul 

16 

EB | 


A w =0 


X fi > =0 => ^ + 16 + - V /:« • sin (^) = 0 

N, :ti - -16AW 

. JaliudiVl Alla mum*]) 


: Mils-*]) xioJu mjLma 


— — A r 

cr„ > cr => <7 > — 


.•!£> 


5 


s 

<X,. 


66 


; S > ——- x 10 2 ; S > 4,12cm 2 

1600 


4*40*40 : m m»A1a1) Cy* 



7/3 Ajabi^alS 















0.75 


0.75 


0.5 


01 


AjoiJuA La.j]jj^ili ;o^Lo ^ j l 6 A. I 


£^Ja^a]| <LstaVl j^aLIc- 


/ 


if 280.2\/3 


(JtfS 06) : Jjlxli ^caLull c_jLui2k -I 

20 = 48,50 < 50 :<ab^l -1 

ICC (J-cbi-aii C-iLua. -2 


A3 


v r 48.50 V 


35 


= 1.38 


A <50^/? = 1 + 0.21 — | =1 + 0.2 
\35 ) 

0.85 0.85 n 

a =-=-= 0.62 

P 1.38 


a = — = 0.56 • 1*jj 90 (Jj3 


£_ia?L<Jl c_iLaia. —3 

B r = (20-2)(20-2) = 324 cm 2 

^JaLall c-jLuia. ~4 

Ys 


VjL-Mm. 
v « 0.9 . n )f t 


4*- 


/ 0.5x 10 s (20 - 2)(20 - 2)3Ox 10 ^ 1.15 
0.56 


0.9x1.5 


j400x10 


= 4.96cw 


^r-JnU.11 l,.jLaa — 5 

A m i n = max{ A(4u); A(0.2%B)} 
u = 2(0.2+0.2) = 0.80m 


Jj\^A 



7 l> 4 < sJL*a 




j ; 4- U x t ill <\lXm Ia.j| Ijl&ftB *ojLo jl.u-\.l 




-L^. 




Ja 2I jMfliic. 


jjlx- 
^ jaJs ^oll 


06 


0.75 


0.75 


0.5 


0.5 


0.5 


A (4u) = 4x0.8 = 3.20cm 2 

A ( 0.2%B) = (0.2x20x20y 100=0.80cm 2 
A m in = max{ 3.2cm 2 ; 0.8 cm*}= 32 cm 2 

! UjMauJ gJLd ~6 

A s cal _ Sup{A|, , A^j,, } 
A s cafSup {4.94cm 2 ; 3 2 cm 2 } 

=4.94cm 2 

U~«j ~II 


A= 4.94cm 2 


A= 6.16cm 2 =>4HA14 


J 


iUi_j 



20 


0> t > <E> l /3 = 14/3 =4,66 mm : >5B * 

O t = 6 mm 

S t = min { 15 x 0 Lm i n ; 40 cm ; ( a + 10 cm) } * 

S t = min { 15 x 1.4 ; 40 cm ; (20 + 10 cm)} 
S t = min { 21 cm ; 40 cm ; (30 cm) } => S t = 21 cm 


7 Cy> 5 













I 4-uAx 4-uiJuA Ua. jl jib'll' ;col_4 ^3 jLu^.1 










4-iJJui A-uiJUA La> jl jj£ull *ojLo ^3 ^jLuaJ 


(Jfjtiti ; 4^V' I - JjU ^,, 

- **' 1 p yJa j-aJi 









CjILLaaII j ujUUI^U C$J4^ Aaiia^l igjSA SjiJj 

2009 cAj* : *jj-* $ 

AjSjjLSxa 'Lw.liA JaUj :4 jjuUI 

uuoij Cilc-Uu 04 :S^L» ^ jLjil 

: jjjuUlll (jjC-jJaj-al! £i jui jHaII |Lf Ic- 

JjVI £>ua>di 


iSjt*^ 4ufcj3j £r^ {**■& : 

: C&jx J& iwiljjJ) iJia ^ j3a^ 

{ 24/5 « 24/4 * 24/3 * 24/2 ‘ 24/1} JSttjM ; uiUfl -1 
{ 24/12 ‘ 24/11 ‘ 24/10 * 24/9 « 24/8 « 24/7* 24/6 } JStijM : jJUgl uil« -2 

; 4Jzx%* 


,jUaa,VI cP 4oa»A ajjj AjI JLuumU ^auu V • 

{ 24/12 « 24/11 * 24/10 * 24/9 * 24/8 * 24/7* 24/6 } d-U* W>» ciU ^ . 


1 <^331) iiUfl-1 | 

: J^uiuj ui*-aj -1-1 

; <Jxl JA £Jji UAmX (JJjlaJl <—jlc- L-ulajJj ^LoJ ^Uaill lift jSjAJ 

,(V"j) 4iaujijj AjLtSl ijVi <1x^x1) • 

( V 2 /V 3 ) j» 2 i <4*11 (3^ I <LhjAll • 

.(V 4 ) Axil ill ujlxll <■ ijhjj * AalliJI • 

,( Vg 1 V 5 ) OsUnjUl fr!^a»yi ; 4 juIj 3I <la.^«ll • 

: <UuIjJlI) Ja*a gt£U -2-1 

24\3 AajJjJ! (JxIujJ ^511 MR 2 (^^iaia-a ciUL Axui^)^ £” jJli 

: <U3u Cutilaxa — 3-1 
N—1500 tr/mn :uL>j^ **-.>* * P=2 kw : <&tkLJ * 

( 18), ( 4 ) ; Cili <41 ji-im Vl ci Ajl ui l all 

a = 75 mm *d4 = 120 mm 

m=2 mm : <^4^' 

: -4-1 

dili I CLltiiiulftSl <£.^21 AjajuijLiliLtll <£^aJt (Jfiju 

.{(18)* (4)} 


24 4> 1 : 4aiual) 










: JajJI “5~1 

(Uai] 14) : pis&\ iU Jj -1-5-1 

.24\7 j 24\6 jj&y 1 cs^ s _>“4* j Jjjlaj -i 

: 

.24\8 J* oj&i* Aj auu^M I a*»1 j^\ f^A ; Ao4>* 4xu*ua2 <Lul jj * 

.24\9 & ^jJuLlo A-u^aJl Ajsj^xuII ^ajt j A-lfijjJtJ *LudjJ * 

('ktJL 6) : joJaaaft A-udj.i “2~5“ 1 

. 24\ 10 4Ljjil cj^. 1 • ^j ■t Lt'v^X*. * 

. 24\11 l ^uall (jjla 4oa»jJ jISj * 


. 24\12 ^ ®j*4* : £jL&\ 4-U jJ * 




























(6x6x18) A 


g .1 -Jr>r- 


22x1,2 <jjja 4_iLv 






AjJ^SLuj ijj-fials 


<±i M-aUS cJj-alii 


0 56x3 flA_-acbll 4ij* <iLx 


M6-15 o^j j^ 5 


H M6 - 15 ^p**\±* c^'j j- 


c,.flliU 


£.1_laC. 


Jl j—aC- 


HM8-15 <jJj jj 


^ * * ■' i aJiLuj i 


4 n..ifl 4 Wti 


<5. JxM tgC-Jl 


Jm,5v,a 


Cali. mull 


c-jULo 


1 21 


1 20 


1 19 


1 18 


1 17 


1 16 


1 15 


1 14 


1 13 


12 


11 


1 10 


1 9 


1 8 


1 7 


6 


2 5 


1 4 


2 3 


1 2 


1 1 


jlJI 













































































jj)j —jtl) <i i L 1a 


BO jf* iSjP 3 ^ uLxu CitgjUl (j* Jiajj uLua CiiJI CJaj^Ila 


































: fUWI JU jj -1-5-1 


: jU&J ^ jll ^^311-4 y%M JjSaai -i 

-L^uJU <ual■* ■ ! l aIuiIwj ^^kjl — 1—4 ( A.-o ) ^1 1 ^-u! — 1 

: jai ^jll Jc " Ja" 



24t>6 : <ajLal1 





















: A-ajULdl 4j%H£u A-ui! jj -7 

(18) Ala - xl l j (17) Ajjljj.iil 

A-Xml Asa bjfi [jjilaJ £«o (21) _)Jjlill Alamljj 

. || TJ =1100 N 




: jjjLaJI I) AjUfL iS hc>\ *“1 — 7 


i cjflji) Aiuoi 



jjuUo- (6x6x18) (21 )jjW J U* -2-7 

.s-3 t>' ! Reg=273N/mm 2 <* jll* 

A^a^UuJl -L>^2i ^j-o “ 



I £” jjiJI 4 £.Jjo) (....UaaJ ”4“5 



JjasJI <ji Lolc- (17) (jiajAJJ -3-7 

II M t || = 12 * 20mm 

<3jol^l JI 4 A.I t-Owia.1 - 


Cu Sn 9 P : (5) 

























: jLLjjuII ijuLull 5-u<l jill • 

.S-uLull lau^a^a ^5) i^S*& 


& 


J .^.liji^l wjla.buaJi £iiaj * 
# AjflilajJS AxJy\ £j-oj * 










- 2 - 5-1 


4fi.li mi] l 4 _uijj ^A (20) cHili j ^Jaill dlljJii t dsVV' ^''- ^1 ^Jjboj «Luii.Jj^j 

• ku ^ 3 J 1 g^ J^> \ \ 

!./^\\ Ajib.uSj! 5iUall 1 I >4*' \\ \ 



i.» * . ^ a 


fcjbaJ 


_ f- t bi t l 

_h:x_~z. 

AAJ1>4» UUu*ttctfi 


^ AjlIsS 


ob^-jj lU* il Jc. ^aiujj EN-GJL300 <> (20) *UaiJl 

v'* / .(jJJjjUkiaj (jjjilii-o 

_R—(j^) •»! ...Jaxll c_XMta. A.^joiLiaII j^skl ■*ba^)L& (JLo*aAjL”“l 

- j-4/'1 '''■Ny/'—s. | I o-La.J j j oSaj 

I H (8) I \3MjA\ •- -aw I I - ..5WI 


»^=» j 

jjjajJi 


oSaj 

I uTftU 


o JA C-JJJ t g. Haiti' C5 ic. ja._^aii £-jlma." (Jl5ui' ^ti_jU i..U»“um)~2 

. 4juoi1_1a 1I di'jlak^l! u Una*. djU.la.aJl 

Siajll 




.^jji»jj»ll (_JS>«n *HLaC- (J£ ^uil ^-J-iC-i 3 


© . 

. ® . 

. © . 

. © 

® . 

•••••■. © . 

. © . 

. © 


( £T t ui 1 ) ^JaSli CjI j^i Aj!^j UjjJ -4 
sbi JSj lA jlauj <j&A<&3l ^jiawill J dljjVl 


• £- i)3b.,uJl ^3j t * SbVi j»*h1 © yi 

.: SbV' (^) 

.; SbV' ^“1 (j^) 


; £jJajjJi fSj 4 . 

























S» fiS 



EN - GJL 300 : 4 > (20) *Ua*ll fUll ^J\ <^=*1 

; La£» ^ .X na l l ^,ala~Ua.H jJ*3i £JJAi 

» {(6)‘(5)‘(4)‘(3)‘(2)‘(1)} M : 200 * 

{(8E(7)}jM: 300^^1 * 

<0411 <^jVI Jiifl jaJ -1 



A 5:4: 

" = 3.2 iijaiaJi 

768raK: fUll C U«JI 


8 ±02 {(3)‘(2)}£j^l jUj) -^jj-2 

j i AjjIIujj jj^l 4-uuJajll 4 ^ik-all (jjj ; 4Ja*jAll ^ui j - 
Olj^Vl j (*3=111 j*-aU& 4 CjULwJ! (jjj ; ^OMaii uiLajijua _ 



(J^a-V/I iil_j 2 b^a '..,,'ftliil/a * Ar- j-n-b^aU 



(20) fUail) ; MjJbSll 


EN-GJL 300 : SjUI 

• <L». *aII j 

| i Aiaill AjtiaS 200 ', 

• t,. u^.u\l 

• AJV1 

L_isS»jj]t * 4,»„laall <J->l=b. 


























: oUVI iui! j.i • 

: u jILaII JaxJII 

JjxLall 4A_p_^n ^ V(JJJ C-uSjjJU ^3 “ 1 

* 2\5 £j J 


(V 2 ) 








: 4-uiijAll uLLa ^ jjaj 

{ 24/17 4 24/16 » 24/15 * 24/14 « 24/13} J»3j» : -1 

{ 24/24 * 24/23 * 24/22 4 24/21 * 24/20 * 24/19* 24/18 } : U» V\ iili -2 

; jla^U 

.jLuiV I OP ‘UijUk 4 jLj j AjI jU*lwib ^a<ju V • 

{ 24/24 « 24/23 * 24/22 « 24/21 * 24/20 4 24/19* 24/18 } 4*gj k»»V> <-*U ^ • 

Jis=r 


: JjaJtfj ti-aj “1-1 

liuk ^-^aj 4 Cjl UJ.UV (j£ui (B) J (JjLui (JlSuui (ji&^A) (jjliLo 0« jitJaill Ijuk (_J/aC. *■ V.^gJ 

; OV(04) A*j_jLi ^Badll >",>1 i-\Lu ^^3 4 -^sOLLa 

. v 2 *JM Ji "B" SjUH J Vj 3lU-I J 4 "A” S^usi Jjjj • 

• V 4 J V 3 dM\^\ c3^J^* u 6 - 4 ^ 1 ) "B"j "A"^^ djjj ^*4 • 

. MR] AJaml jJ lalxll • 

. MR 2 Q*aia»dl tiS3_^»-al! j V 5 Qai-uiJ Jxj 4-HUall JaalsJl (Jjjaj • 


kliJO ^frllua 


: Auti jJlli Ja*a j£oi<a *“2-1 

ciS^pjuil JaLuull jJj.il) j ^jUj$Sk <iijA-oj QxIuJ ” MjR. 2 " (jAxSa^a c^lj^a A-uil jJ £ jj£j 

.(24\15^j) 

: AuAj (Jjl Jai>i,a -3-1 

N=750 tr/mn : O ' 4 P=l,5kw : A^lkLi.! * 

.( (3),(2)} '. a-ojU otawii Cab cjIa'u« . 1a1 I 

r 2 / 3 = 2 /5 : 1 Z 2 = 20 4 m = 2 mm < T? f u: ^' ^ULJi 


: $44^ ""4-1 

^jliuul djij) AjjljlamVl i.lllnuvi.al! ■‘Qaxul jj fcSljaJlall Jaljjull ” MDR2 H iiljai-ttl} O® A^jaJl (JiJJ 

.jj^j s j^ fU“j j { (3) 4 (2)} 


24 <> 13 : AaAyall 






: ujILaII — 5*1 

(3-lafc 14) : Uji -1-5*1 

.24\19 j 24\18 (Jc* sj&x* Jrflau -i 

: i-v 

.24V20 4iLuj!lt A j »a } . *wn , i\ l ^wlj-S * 

24\21 4juj^ 1I ^jlc- AjsjjxIII ^ojl ; Ja» AuSu^/u Aam)jJ * 

(iaLJu 6) : 4wljj -2*5*1 

. 24Y22 ca^ *j^4* 4 -^: ^- uaI I JjLoij * 

. 24\23 o>-4- 4-^ I 4 j*>1>L£3 * 

24\24 ^iujli ^^ic- o^>*iLu <-aaJ • ujuivi a-uj)jj * 


































C 40 


Sjlaj 


ojlau 


SjlaJ 


ajlaj 


Sjlaj 


SjbvS 




lUax^Lal 


EN-GJL100 


EN-GIL100 


AlSilOMg 


EN-GJL250 


42CrMo4 


C 40 


C 40 


42CrMo4 


L^l 


£jJs»jaSJ! 


jUIujI 4 — 

fi 


c. JaII <_c jj 


S^AcbU AJja Aiia. 


oAa.lj <4ui 


^cJsu-ca <LaUS (Jj-oli 


CHc M6-12 




A-«lj£a. (J—ali 


A ifj l jia JJjL-a. 


5_ak 


jj ja. Oij A—Jja\ j.*i 


f t l-.r. 


)-ir» 


KR AjJajja-a ££jjla.2i Cii j A__a.ja.AA 


Sj£j 


JW» 


^jaC. 


A_iiu4A 4lac 




cl ja-a Jj— aC- 


CjU _uxlSl 


2 121 


1 20 


2 19 


1 18 


2 17 


2 16 


8 15 


1 14 


2 13 


1 12 


1 11 


10 


1 9 


1 8 


2 7 


1 6 


1 5 


1 


1 3 


1 2 


1 1 


i*di U>Ji 






















































































4jlj—ait ui 


BC Jt <SJ^ (j-iUuj (JlUjiJI Ja4j (JLe 3 <lt)j dtlak, j^A4 




d 

17 a 22 
22 a 3U 
30 a 38 


a b S r ,„ 


Ifei&SOll 

1 w 

'm\ 


AS jijk (Jf jlafl 4llSi^L Qfi Am 44l4 <L»USJt J^ati 


E st 02 . 


25 

35 

7 

40 

42 


47 



SiafiiU 4jja CJSjix 












































: fU Of) jJ -1-5-1 

: ^laubU JuJiaa)H5 <Ml» J1*1^1 -i 
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F + (CH 3 ) 3 N -> G 


. Gi Ft E ‘ D < C <B < ‘ A cljlj£j><a]] 4Jl*aLaM (■■■ £A»-«ail —! 

.4 ^a. V ( 5 ) Jc.Uiil ^aujil Lo — l_J 

.1 

• AlCl 3 -5j ^ (jjliH F (Jc-Uj L_ij£i “£ 

• ! ^|rr . 1 . :^ja^-, 

C0 2 J Jj£*N L>° livUaj! D C-iSj-aii (Jjj-aaJI (j5L<oJ CJLlSsi — —& 

(jjlc-Uj]' dip] j jja (2 

CH-CH + //CA -> H 

nil -► I 

* . 

,H ljJSj-aII <£LaL«]' <^iu*aj <xiuall (_uS>i —1 

> 

.1 c_i£j-oll Alolaii u_jj£I — i_j 

? I (JclaiJ' S^aLii ji Lo -~gr 


5^1 tetJLp 







(Hi; 07) vmH 

:(1) aLjjII ^ %A*1\ AujLia&J! Ajjb jLuj AjjjJaxil LsU I jjl (A) iSy2xx\\ .1 



•Cys — Pro — Leu — Gly 


( 1 ) 



.tilujjjJjjjl jf2l jUlkl J LgJjH jW-^ £■* Lulaji !>le.liu (A) ^Jaxj ^1 

.(jjjLuikVi (jJJ (jjaiJ ■&». 

.(b) uijsJb l«I j\AA\ a^YJj (a) U>j^b 1*1 jLU JLWjfl .Lei - M 

.(2) Aibj^l aLlaaSI AaHall AaixaVl ^lbl-aa.Vi bjJil (A) (gjjJaxW AaIaJ ^jI Qg Qa (2 


H 2 N- CH- cooh 


Tyr: pHi=5,66 


H 2 N-CH-COOH 


CH 
/ \ 

ch 3 ch 3 

Leu: pHi=5,98 


H-N __ COOH 


Pro: pHi=6,l 


H 2 N- CH- COOH 
CH 2 

1 

C 

o / k nh 2 

Asn: pHi=5,41 


H 2 N- CH- COOH 


(2) MW 


Cys: pHi=5,02 



5^2 






E 0 

HOOC - CH 2 - CH 2 - COOH + FAD - B + FADH 2 

O 
// 

H 2 N - CH - C- NH - CM2 - COOH + H 2 0 

CH 2 - OH 

e 4 v ' 

—3—"- c=o 

/ 

CH 2 - O -0 

. D t Ci Bi A CjUSjaII ^i. -*«\ 1 i iX l — ] 

. E 4 4 E 3 4 E 2 4 E] CjLu^jVl «....a \ j- r!3 —2 

(ialia 06) : £dtai r* 

298K Aic. jjlfiK (J&UIj 

CH Mg) + 4 a 2 (g) --» CC? 4(g) + AHC kg) 

W° = - 401,08 kJ.mol A : 3 * JcUsS I i* ^JUxil (jl UJc. 

(jjiljJlaJI A-n.ixJl <.IjljlaifcAp ^^Jc. 


mf(CH m ) 

&W(na (g ) 

AH% (ClfCCtj) 

ABP*fGJ50 

AH ° dis (H-H) 

AH°*. ( 0 - 0 ) 

AHWO 

-74,6 
kJ.mol 1 

-92,3 
kJ.mol 1 

30,4 
kJ.mol 1 

415 

kJ.mol 1 

432 

kJ.mol 1 

— 

242,6 
kJ.mol 1 

716,7 
kJ.mol 1 


ujSja!) 

OH4(g) 

! 

Cl 2(g) \ 

HCl (g ) 


Cp(J.K' 1 .mor 1 ) 

35,71 

33,93 

29,12 

83,51 




/ 

Cft 

o 


c 
/ 

CH-OH 

/ 

C//, - O -0 


C + £> 

• IjJjjJa <jL*i JJC. Z) C..UA 


. 650 K Xc. -1 

. CC/ 4(g) js^i *^JLU&l -2 
.(C-Cl) kk*J&l>-3 

A H° f (CHCI 3 (/) ) r jjijjjSO JS-5 -4 


5 <y 3 IpxLp 











, Jl^i 

(ialii 07) : J&I ,'vvuil 

: yti!l UJuAJt ajjUuSH il£UUSll o&! (1 

CH 2 =CH 2 + H 2 0 .-? ■ — > A 

A -BjL. , 

b + soa 2 —-> c +.+. 

0 + C A,C ' 3 > £> + . 

D . — -» £ 

£ 4^ F + . 

F + 0 3 ^ 2 ° > G + H + i/ 2 0 2 

. H( Cj * Ft E < E) * C <B i A c!jL£.j a 11 AtLai^li g-L^'i ^ c...ii^l — \ 

AJauij ^jj£j (joe ujL&J-aM ojlA Q±i ~ <-j 

.4j£.Lu*a 4j-aAl jj I ^laxTl F <--*£__>«]! (2 

. I ‘boLdl 4juu-all 4-U&1 — \ 

S 6 .A& l*a —i_J 

jSil — 

(ialii 07) : ,X]i ,*n Uill 

Aj'n^Vl ^jAaLaa.Vl <iL"^ (1 

H 2 N-CH~COOH H 2 N~CH-COOH H 2 N- CH- COOH H 2 N~CH 2 -COOH 

CH 2 (CH 2 )4-NH 2 ch 3 

(Lys) ojjill (Ala) j*An (Gly) a ^' 

/ 

OH 

(Tyr) uuiJ^ 1 

• D J L (JJJ^ <JLo “3 

uO^ —1__! 

Tyr - Gly - Ala - Lys : alLuI! ^Lj <4^ (2 

AJLaiuli 4-uL-aJ^H Aig^all L-JU^I “1 

(Jlc t_k*il£ £a AjjLajI n~: JjjgjU ^ ^..Lau (Ja ~uj 

(Electrophorese) Lubj^l * ja^JI jl** ^ Lys i Tyr 4 Ala :aJU 1' t> (3 

pH=6 Aic. 


5 j* 4 








.pH—6 -lie. 4-1 iu oVI a^A £ii! y* ^euAaj — I 

• pH=6 AiC OijjJ0J U^VVl 4>a jSi Ajjllftll A-jjluj^ll 4Jua-all C_£&i ~ t»_J 

.pH=l Ak-J pH=9,7 Ak. (jjjjlli Ai-U-a -iaC-l ~£T 
Qu$ pHi = 9,75 -jjjjjjlO pHi - 5,6 pHi = 6,01 : C5 1 »*j 

:^\ Jctftfi 4^5 (4 


H 2 N- CH- 
i 

CH 3 


j^iucuSjjjSjJ 

CO OH -1-► 


4 - 


aIajIj (Jc-liili (J-aSi! ~1 

* 

. _V>lu*i£ j£jA]I ^ajjp] i...iiua ~ C_) 


8 C 


+ 


<S> 


▼ 

8C 


8AH' (C s ) 


<fi) 


+ 


9 //' 


ah;-(c 8 //, 8 ) (s) 


■> Cgffig 


(8) 


^9Al4(i7-i/X 

mi 


7 R(C—C) + 18 E(C-H) 


(JalSu 06 ) ^ 

^ (1 


•298K Ak A//y(Cg/f]g)(g) ^ILsVl s ~ 

4 AH° dis (H -H)- 436 kJjnoF^ * AH° sub (C s ) = 7i 6 ,7 kJjnoF 1 

. £(C - //) = -415 fc/jwo/" 1 4 E(C - C) = -345 kJmoF 1 
.C 8 //]8(g) U^j^ 1 cSj9 *^ ^aIUsuV' (2 

A^}(/7 2 0) (g) =-241,83 fc/jiw/" 1 * A//}(C0 2 ) ( £) =-393,5 kJjnoF 1 :J**i 

.298K Ajc. A/7 ^IaSI AiUall ^ j£ti! c-i*-J (3 
. 7? = 8,31 J.moF ] .K~ ] 


5^5 a^Lp 





2009 (j!LjjIUb C^Ac-lauJt AlutLyi -iLjJ — : A juJj — Jjj)jlafl *U«.xiA :SjL« — JajfrSjH ^Lwj 4jia»V) 


1 4jUV» _>-aUc. 


A’: CH 2 =CH-OH A: CH 3 — C, 


07) : JjV 1 uj>fl 

<ulj-oiS3l CIjIj5>_ 2 aJ! -1^1 


B: CH 3 —CH 2 —CH 2 —CH—OMgCl C: CH 3 -CH 2 -CH 2 -CH- CH 3 


D: CH 3 COOH 


E: CH 3 C -O-CH-CH 2 -CH 2 -CH 3 


F: CH 3 —CH 2 —CH 2 —CH— CH 3 G: H 3 C CH 3 

Cl - N x C1 ' 

CH 3 CH- CHj-CHr- CH 3 


.ejluiVl (5) H ~V _1 

V t JjA^o :<*-auL-ai. 

:(AK]i) AICI 3 ^ OsjM* £-» F Jel£» “£ 


o) + CH 3 -CH 2 -CH 2 -CH-C 1 _^ lcl3 > (of 


CH-CH 2 -CH 2 -CH 3 


+ HCI 


: Jt’JuB JUS -j 


CH3 - C ^h -ssfet CH3 ~ CH3 +H2 ° 


CH 3 —MgBr + 0=C=0 


:(D) 4j^V' > ^ A a -v AJLi^isJ - ^ 

//° 

CH 3 — C—OMgBr 


CH 3 — C—OMgBr + H—OH 


CH 2 = CH 


CH 3 -C-OII + MgBrfOH) 

F) dLjj'Ju'il 

:H <iun —I (2 

:I Aiu^al ~u 

-C-CH-CH 2 -X- 
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LjjJlij liluj mot :<Ujui _ jiaJI A-uiiiA :SjLc _ iaJuljl ^lwj 4 jL a.Vl jjIj 


•UUVi >«aUfr 


07) : ( _g-0 (JJJajII 

; dluj jjjjjjl jS jliiiklj jLoiJ (jjill -1 (1-1 

.<jjjj^)jll gyS j' ^ 4j^n,).\V Jajl jjll (. J jUiaJ ~ 

• 4jjLo j jV I AjiiuVl (jiaLoa-Vl (jC t iLuT 1 jS jliLki Ld — 

.AjJLmj <Uajl j JIoj :(a) AkJ^il —uj 
Jl<u :(b) AJaaS^l 
lAjiioVl o<aL«k.Vl uJuLmoj — I (2 
Leu ^L . -v (j ^ A. 

Pro U-»*a* 

l yr r^Ujj o^v 

Cys 

l^ialol] AL-taA-all <..Q+.a.; 4jt-u-o]| — l_1 


...- N H—CH—C O—N H—CII—C O— 


CO—Nil—CH—CO 


A 

o nh 2 


A: H—N 


SH CH 

ch 3 n ch 3 

: CjLS j^ll ^ 1. II 

B: HOOC—CH=CH—COOII 


C: H 2 N- CH-ctoH D: H 2 N- CH^COOH 


Ei : <c. jliil CjLu_^V' O'® 

H 2 • jV'j s-ii^iVl tiiLuJp* (j-o 
E 3 : (j v ijj-i?A) ^LJl tiiLajjjl t> 
E 4 : (j! tliLjJyjl Cy 


: iJjLcj jjV l 


7 / 2 fcuU* 







2009 u&clilft Aluilui liLiI_La^l^iSj :4 jl*£ _ jiiH 4-mllA :iSi* — iiAiltl ^imj i^*I3l 4,iLa.Vi £jIj 


4 JaV! JArdUfr 


(Jalij 06) :b_i]l!i]l (jjj-aall 

:650 K -be A// r cjL^-1 

;<.*„Uix <__i jAj£ <j^jli <--A5Li 


Aff«o=A»2M + S ( C P ( CC/ 4 ) + 4C; («C7/) -AC p <pi 2 )-c p (CH 4 ))dT 
Ai/| 50 = -401 # 08.10 3 + [(83,51) + 4(29,12) - 4(33,93) - (35,71)](650 - 298) 
AH% 50 =—401,08.10 3 +(199,99 -171,43X352) 

A//650 =-401,08.10 3 + 10053,12 
AH$ 50 =-40l,08.10 3 + 10,05312.10 3 
A^ 6 ° 50 =-39!,026.10 3 J.mol~ l 


AH*<q = —391,026 kJ.mol 


:CC1 4 ~2 


AH f (< CCl 4 ) + 4AHf (HCl ) - A H f (CH 4 ) - 4AH (C/ 2 ) = -401,08 kJjnol~' 
ah} (iecu ) = -401,08 - 4(-92,3) + (-74,6) + 4(0) 

AH} (<CC/ 4 ) = -401,08 + 369,2 - 74,6 
Afl£ (Ca 4 ) =-106,46*/./wor 1 

: E(2_q 4Jsul<IUa —3 


C J») + 2 C! 2K) 


AH 'jCClt 


AH 0,(0/-a) 


C (g) + 4C7 


AH^(C) (i) +2 AH°* (Cl-Cl) +4E c _ a = AH? (CC/ 4 ) g 
716,7 + 2(242,6) + 4E C _ C1 =-106,46 
„ r 106,46 + 716,7 + 485,2 s ) 


E r _ r , = -327,09*/ .mol 









2009 A Iu i L m {jSJ — La.jJji!u :4juii — Jal\ AamOjA :$ JU — JaiLuft ^Iwij AjaJjaLS} *UaV' 


4-dua 


£ J*** ®> j*-A 


Ajla.Vi aUft 


jjU-aSt 


1,75 


0,5 

0,5 

0,25 

0,5 


C M + 1,5CY 


(9) 


%) 


+ 


0,5// 

1 °, 


%) 


^JLlajS — 4 

*U^iaUjJjj]l ojj-JI /jj&aj 

^ CHCI 3) ■■ > aid 


C (s) + X/ (g) 


1,5A H dls (Cl-Cl) | 0,5 AH dis (H-H) 
+ 


l %i) 

M V ap 
-> CHCl 


(g) 3E^^,yAff(C~H) %) 

AH^(C//C7 3 ) (0 = 716,7 + 1,5(242,6)+0,5 (432)-30,4+ 3 (-327,09)-415 
AH® (C//C/ 3 )^ ~ 716,7 + 363,9 + 216-30,4-981,27-415 
AH) (CHCl 3 ) {/) =-130,07kJ.mor ] 
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2009 £}\j* C&l&lilA ALmIim djil — Ua.jJjjSj :Ajui __ Ja2\ AmjAIa :djU — kjintt ^lwj AaAjaU) ‘LIaVI 






0,5x2 


0,5x2 

04,5 

0,5x2 


0,5x2 


0,5 

02,5 

0,5 


01 


0,25 


0,25 

0,25 

0,25 


2x0,5 

02 

0,5 

0,5 


£j-i>^)Ua.y\ >-#u& 

A: CH 3 -CH 2 OH 

B: CH3COOH 

C: CH3-COCI 

D: ^O-CH, 

Eu-wCH-CHi 

F-^v_CH -CHn 

@T' 

^ OH 

’fO| 2 

°^ H 

//° 

H: HC 

\ 

H 


(iUi 07 ) ; ,]&t ,-h>^ I 

It'il £}**a (I (1 


( for™ CH3 ) E sA>JI j* iWI ^J-B (v 

^ OH 

:I AjL u ^ a (1 (2 


-Lch-ch? 

(o) 

o_ / >a1j :o_jaLjI £ _jj (t_: 
t(T') diLal.A’ual (^ 

. CJ -J_jtc- — 

,0 jl Jidl <Jjlc — 

f-ljjl JjLajllj ^Vi L^Q'v ^ dlil-oAx-all t l, ^ a 

.(... '’dl tiwjjl j3 4 woxi) ^JjLui_j 11 (jAaxj Ac.lli^» — 

(ialiu 07 ) lx yull 
:Lj D (jjjJiLij -i (1 I 
COOH COOH 




H -C—NH 2 

I 

ch 3 


H 2 N—C — H 

I 

CH 3 


-D ohVI L 

. Tyr j Lys o^Vl £ju r><i-i»il' t v_j 
. (Lys) (jjjaill 

s^ ! (Tyr) 
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2009 f'Mc.li'iti ^luilui <j£I] _ :4, ti.tl — <Jpt Jal\ <Lii.Vlfc :aJL# — Ifljijlfl ^lwij Aua>3^<uli AuliVl 


| ~~ Xcto». 

| £>«**« Sija— _ 


AjIaVI j **aUfr 




Tyr-Gly-Ala-Lys : L ajUS -! (2 

, O O .0 

4x0,25 h 2 N —CH - C - NH -CH 2 — C — NH — CH — C— NH - CH- COOH 


(jixo i _ 5 ic- jSaj jlil j$> 4_aJjI£ jfc-o AjjIaJ Aajii JjjiHi !3 a ^laarj ^»ju — v_j 

•60jj£® y> (J^jJ 

pH=6 «iic AjjUj^SII o ja$] 1 j4^ ^ Lys * Tyn Ala (J^UaVi £i>« ~4 (3 

Tyr Ala x Lys 

ly \ pH=6 / \ 


H 3 N—CH— COO' 


pH—6 .lie. (jjj'VbU AjjLajSJI AJuj-all — <-J 
00 ' pH = pH,—6 



H 2 N —CH — C00‘ 


pH-6 -iic jjj 


pH > pH,- 


H 3 N CH COH NH 2 


pH = pHj = 9,7 ^ CM. 

H 3 N —CH — COO' 

I 

(PH 2 )a pII-pHi 


(fH 2 ) 4 


pH — l -lie- AjjLujS^ Aju—all 


^ja 


7/6 i*jLo 
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2009 bjjJUu CAlfrtijjl AluAui {fill mm La»jJijaJu :4jui _ jk.'l AmmlJk :ojL» _ iaJul!) ^luij «Ua.jj^Ui <UlaVl 



4jU»VI j-aUfr 


£>•*-* 

•U* - 



2x0,25 

jaitil -1 (4 

H ? N—CH —COOH CH . p H NH, + CO~ 


0,75 

0,25 

ch 3 



jUB ClLojjjyi t. ^1 JvtuuSjJjSLplI ^<ujj ~l_J 

, .i.ii ... " - - -- 1 "" " 1 ' 




(ialii 06) j-3» 




A7/y (Cg/fjg)^) (jUSjVi J5u£i ^JUajl 




: UjjI 



4x0,25 

84fl-;„ 4 C (J) +9\H° dis (H -H) + 1E(C -C) + 18£(C -H) = AIl} (C 8 //, 8 ) 


2,25 

0,5 

Mff (Cg/fjg)^) =8(716,7) + 9(436) + 7(-345) + 18(-415) 

A// J (C 8 // 18 ) = 9657,6 -9885 


0,75 

Afly (C 8 W, 8 ) te) =-227,«J.m 0 /-' 




&Hcomb ( C S H l$\g) (2 




C 8 /7 18(*) + y°2(^) 8C0 2(^) + 977<9 2(g) 



0,75 

a^; 0 ^ =8a#; (co 2 ) (g) +9 a^; (// 2 o) (g) <c 8 // 18 ) (g) - 12 , sa#; (o 2 > (g) 

= 8(-393,5) + 9(-241,83) - (-227,4) -12,5(0) 


1,5 

0,75 

tJi° comb =-5097 kJ.mor' 



0,75 

:298K Ak- 4iUal1 jjAjJI A U (3 



0,75 

AH =A U + AnRT 




AU=AH-AnRT : ^ j 




:liuJ *0^L«-a 


2,25 

0,75 

An = {8 + 9)-(I + 12,5) = 3,5/wo/es 

AU = -5097x 10 3 -3,5x8,31 

AC/ = -5097 xlO 3 -8667,33 

A V = -5097 x 10 3 - 8,66733 x 10 3 

AC/ = -51 05,66733 x 10 3 Joules 

AU =-5105,66/C/ 



(2101 


7/7 




CjULLJ.1j OUbxiA*>U ^d?jJl d \jjUJi 4*J?j]I iUjsil 5jljj 

2009 o'J-?* : ®jjp i£j*^ ^~UJl bjjjlSo OLiuy>l 

iOaxBlj jwJ c^bbj t OJlO?Uj 

^30 jU2 :5aii UbT j L^aJi 4*Ui : 5iU J jl^l 

(JJ&JaAJaIS JLaj jIILj O' (j^ 


lljaul\ 

I^-uaLu ^jj UL) jtLuk]| (Jt3 


l-LS Sblfl ^Jju 0^ 

l^n'V 4-LaJ V 

U& ujjL fUlu]} ji 

- ^ 

Ujj jl 4 duijJjj U.JJ 

• - ( 

?1 $jj)jj tliipjui LulS 

f ^ # ■" c 

(Jj*^ cA* 
IguSauj AuSrw fULllS 

O**-^ OaImJIj 
I jjSAj \ ^ J*-^ 


L$.aIaSj Luill qa (Cj*ia2u4) La iik 
l^jluJ { Ji^ L^-uIa &Jjj 0^ 
Aj p ^X\u\\ jji 0^' <J* 6^' 

y 

Aj J& cP JS iJLUl Jult L 



4 »qA^ 

»• 

C U3 

L ^Lb. 


(An b! 

pLall 


i* * 

^J.xlA-V ^ A 

>j 

ii >3 li 

diuijj 

Ajjjj 

pUI3 

0^1*^'j 

L^_nOuj 


Jj* 

Clluilj 


. £~cM uiS^SJ! jAj : I^J J : £ ‘‘\-fcJ J J — .Aaul jJI AjjS Lijua. CjUj : Aia.3 :Oa 
.AfaJu :AuS^ — .l ^ - jA . i . l UJJJC- :1 $jJjj Lilf JUJ — .(c^jALu a b) : C^ 


: ^Jiu.V\ 

^<UafiJ P-LLI! — I 

?Sj.lau ^aj ?o'- w4 ^Y' jC-LuJI jjc-Aj ^V) *1 

VAjJUusS (jk AauJ&ll jAUslaS jC-LLJSI uiJajj JAj ^£- .2 

* U.^atl o-ct AiiUL t£ilj ^LLaj . j&LwiU AoIaUl! At jill o*^ 0 *^ *3 


4^1 



















. (iljjs £tl«aj jC-LaII jlaj AjLaj f LaJ^j <JL * 1 \ qxi ,4 
.j*CA«3^ASj £L4 lAjjjj . 4.1‘iLuul *UuS y*ai$ ^ .5 

• 0^1 O- 2 *^ -6 


(Jalli 08) flLH - 

.jJsluj Auau La cjjC-J .1 

v* 

yjj S 4-LiaJ] ^i\ jC-Vi JslaII .2 

?ycxh jJ$\ JUsS <ul£ ja*£j ^ .3 

' . " « ^ , 

.^jrful! ^ tliiaj LaS Ug m JS il>1 jJi^a Luja LaAjS^ .^jbjjuau yllxAj y-alll .4 

LfC-^j yjj gjjloJI Cm3\ gji $Jijj3i <LuLuN $y>ua$ £j-vu^ .5 


4^2 hnj-p 





Iy<ail 1 

d iSi LUa yL (3^ y^Li yl£ yjA$ 4 yU £La 4-aolySlj JyaJl 

yk-N yJ yk Lai jj t^iiLiJ f Uui Ai IyLb jjju Vj yjaJi c3^ ^>ayLu d 4 >“L ]1 {jr^ LaJJ : ll)^^J 
^ c 3 ^ 34* (Luj 4^ U^ ) d ^La 2 t. yutiH jjkj 6 yo, yi AJia. JaxIwj (ji jAj 

W*'jj ^AkiL* y* y**. dj 4 JJ^ ^k4 ^ yk ijixjj Vi o«U3) yk Laij :yuaij 

d jLxjL y«U]i ujjjT j\ i Ailya.) Juyl ijU Aji uokoil Lli 4y.«LI1 jjoj yjAa, yi uuLl jAJLiui yi jAj 

. IjSAj tyk ujoj Ia 0$ ySi #4 4oi yU y$L 

y*^ 3 ^ 03^ 3* JjVl ( i«a!j ]1 J&u } y4li ‘ SaoIj CjumJ ynolytt yi JjsujA A 40 b^J 

yi ^Jiu * i li 4 jijuj yi!! yA yJuiayM yjiUaft yl£ yJL Aouaii ykj yk Aal y Jau Uli _ LuSlfr _ 

yAj — yiLJ\ 4-0,1 yll Col tAak ujoj La AiLj SklyAJ AajL y-ualiJ )j 4 ^la»<xJ1 y]) jaVI £fiji 

— L3L& —. yJUAJjil yyjl&II yA d3iL 4 $ Hi y*ji 2 — Aoj y^oi yk yi* JUxIu j I yi <r^ 
CoAA yjj jla 4 ^LJI ySyJI yilj 4<Luiiu JjaJ) y3 yJ) ftAiiuj <£l jjjj 4 yjbl*Vl yjiliii Aa jaL LL]j 
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Jq\J| F»yOQjxli 


Le football est sans conteste le sport lc plus poptilaire et le plus universe!. La coupe du 
monde se deroule tous les quatre ans dans un pays choisi et c'est i’oceasion d’une liesse 
mondiale. 

Aujourd'hui, cet evenement est d'abord tine fabuleuse operation financiere. On sait que 
l’attention d'un telespectateur n'est jamais aussi soutenue que durant un match auquel prend 
part l'equipe de son pays. C’est done une disposition d'csprit ideate pour lui faire ingurgiter 
quelques messages publicitaires. Les grandes entrcprises ne s'v sont pas trompees. Sur les stades, 
leurs panneaux s’affichent a hauteur d’homme, et sur les ccrans lcurs annonces reviennent a un 
rythme lancinant. C’est que dcsormais, il s’agit de gagner de l'argent par tous les moyens. 

Pierre de Coubertin, l'initiateur des Jeux Olympiques modernes, avail eu une idee de genie. 
II pensait qu’il valait mieux opposer les nations au eours de rencontres sportives plutot que sur 
les champs de hataillc. Mais je crois que s’il etait encore de ee monde, il serait passablement 
mecontent. De fait, ee sont les chames de television qui decident du choix du pays ou doivent se 
derouler les rencontres. II est en effet plus rentable d'organiser la coupe du monde aux Etats- 
unis qu’au Bangladesh. Alors que tous les eoeurs de la population d'un pays battent au rythme 
de ceux de leurs onze representants, les grandes entrcprises negocicnt les contrats publicitaires. 
Pour eux, que l’un perde ou que 1'autre gagne n'est pas un eiijeu sportif: {'important est de 
savoir quel marche il represente. (...) 

Nous sommes ainsi entres dans 1’ere du spectacle... Tout evenement, pour exister, doit 
donner lieu a reportage. Les genocides qui sont en train d’avoir lieu dans certains pays n’ont 
aucune importance parce qu’aucune chainc de television ne pent s’y rendre. En revanche, la 
reunion de quelques equipes de football est maintenant un evenement planctaire, parce que 
toutes les chames de television du monde retransmettent les competitions. La feroce repression 
de PIntifada n’a suscite la reprobation de l’opinion publique que le jour ou des images nous ont 
montre un soldat israelien en train de briser lc bras d’un jeune palestinien avec une grosse 
pierre. 

Ccs documents, devenus proches par la magic de hi television, font irruption dans le 
quotidien de gens peu eoncernes ct provoquent un tel impact emotif, qu’il faudra du temps pour 
apprendre a etre d’abord impassible, ensuite totalement indifferent. 

Rachid MIMOUNI, Chroniques de Tariger. 

Ed. Stock. Paris, 1998. 
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QUESTIONS 


I. COMPREHENSION (14 points): 

/. « Le football est sans con teste le sport le plus papula ire. » 

L'expression soulignec signifie: 

• Probablement 

• Indeniablement 

• Apparemment 
Recopicz la bonne reponse. 

2. « Nous sommes ainsi entres dans l'ere du spectacle. » 

« [e crois qu'U_ serait mecontent. » 

A qui renvoient !es pronoms personnels soulignes ? 

3. « Aujoiird'huiy cet evenement est d'abord linefabuleuse operation financiere. » 

De quel evenement s'agit-il ? 

4. Qucllcs seraient les deux raisons du mecontcntemcnt de Pierre de Coubertin ? 

5. Quel interet portent les medias aux deux cvenements cites dans le 4 £ ‘ mc paragraphe? 

6. Trouvez dans le texte quatre expressions qui se rapportent au champ lexical de l'economie. 
Quel role du sport ce champ lexical met-il en evidence ? 

7. Les merlias ne s’interessent pas a Pextermination dcs peoples dans certaines regiun^jLauie tfce 
moyeiis. 

Quelle est dans le texte la phrase qui exprime la meme idee ? 

8. Quels sont les effets dcs images tragiques de VIntifada sur le telespectateur ? 

9. Donnez un titre au texte. 

II. PRODUCTION ECR1TE (06 points): 

Traitcz Pun dcs deux sujets au choix: 

1. Dans le cadre d’une campagne de sensibilisation aux bienfaits de 1'education physique, vous 

etes chargc(e) de eonvaincre vos camarades (le faire du sport. 

Redigez un texte d’une quinzaine de ligncs dans lequel vous presentez trois arguments 
articules et illustres pour montrer les bienfaits de la pratique sportive. 

2. Faites en une dizaine de lignes le compte rendu objcctif de ce texte afin d’informer vos 
camarades de son contenu . 






iSvjUJI P3-^>QjdJ1 


La mer convoitee 

Plus tie cent nations, sous 1’egidc c!e 1’O.N.U., tentcnt, conference apres conference, de mettre 
au point les regies elementaires d’un droit de la mer. L’Organisation Internationale du Travail, a 
Geneve monte une machine de guerre pour lutter contre la scandaleuse exploitation dcs marins a 
bord des navires de complaisance. Neuf pays europeens , pour la premiere fois, se reunissent pour 
definir le regime des eaux marines de la C.E.E. Le parlement des Bahamas decide de lever un peage 
sur les navires traversant ses eaux territoriales. Un proces s’ouvre a Bastia a propos des boues 
rouges... Que signifie done ce regain d’interet des Etats et ties peuples pour les choses de la mer ? 

II est evident pour tous que les'oceans, qui recouvrent les deux tiers du globe, ne sont plus le 
dernier continent en friche, appurtenant a tout le monde, done en realite aux seules grandes 
puissances econoiniques et militaires. Chaque etat de !a planete - et surtout ceux qui ne disposent 
pas d’une facade maritime - mesure l’importancc des ressources connues ou soup^onnecs que 
recelent les oceans et connalt l’cnjeu dcs parties diplomatiques qui sc jouent autour des tapis verts 
des conferences internationales. 

Et il ne s’agit pas seulement dcs produits de la peche, mais aussi du pctrole et du gaz, de 
l’energie maremotrice, des agregats, dcs nodules poly metalliqucs. 

Comment oublier d’autre part que des Etats - la Norvege, la Grece, le Liberia, l’lslande - out, 
depuis des c&cennies, fonde leur prosperity economique sur la marine marchande, sur la peche ou 
le tourisme maritime ? Comment oublier que des regions vivent au rythme des flots, de leurs 

h—min, dek^rs cruelles coleres ? 

Voila qu’on s’aperyoit aussi (un pen tard) que la mer, traditionnellcment nourricierc, devient 
une gigantesque poubelle. 

Quant aux cotes, qui constituent pour les citadins, de plus en plus nombreux, le premier 
contact avec la mer, elles font robjet de tant de eonvoifises qu’elles perdent presque partout leur 
caracterc naturel et sauvage : convoitises contradictoires du tourisme, de la peche, des grands ports 
et des zones industrielles, de l’urbanisation, dcs routes, des centrales nucleaircs. Combicn restera-t- 
il a la fin du siecle, de dunes, de landes et de faiaises ouvertes a tous ? 

Depuis la plus haute antiquite jusqu’a nos jours, la mer, loin de constituer une frontiere, a 
plutot contribue aux grandes decouvertes, au devcloppemcnt des echanges et done au 
rapprochement entre les peuples. Dans certaines circonstanees, les homines la maudissent, dans 
d’autres, ils la benissent. Jamais ils ne la negligent. 

EUe est encore un reservoir immense qui contient autant de richesses que de mysteres. Mais il 
est grand temps de mesurer les menaces qui pesent sur elle et, par consequent, sur tous les 
continents. 


Franvois CROSR1CHARD 
Quotidicn « Le Monde » dccembrc 1976. 
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[.COMPREHENSION : (14 points) 

1. L’auteur de ce texte est: 

• un journaliste 

• un ecrivain 

• un participant a hi conference. 

2. A qui Pauteur s’adresse-t-il en particulier dans ce texte ? 

3. Relevez du texte 8 tcrmes et expressions qui appartiennent au domaine de la « MER ». 
•. 4. Les Etats du monde s’interessent de nouveau a la mer. Relevez du texte 03 raisons. 


5. Mettez les expressions suivantes dans la colonne qui convient: 

mer nourriciere - gigantesque poubelle - perte du caraeterc nature! et sauvage - boues 
rouges - reservoir immense de richesses - richesses. 


Aspects de la mer apres Piniervention de 
Phonime 

Aspects de la mer avant Pinterv ention de 
Phonime 




6. « Elies font Vobjet de taut de convoitises qu_ 'dies per dent presque partout leur caractere nature/ 

et sauvage. » 

Reecrivez cette phrase en rempla^ant « tant... que » par l’un des articulateurs suivants : 

si bien que -- parce que -- alors que. 

Faites les transformations necessaires. 

7. «... elles font I’objet de tant de convoitises... ^ u. vmm* 

« ...les itommes la maudissent... >> 

A quoi renvoient les pronoms soulignes dans les phrases ci-dessus ? 

- 8. L’auteur a ecrit ce texte pour : 

• sensibiliser les lecteurs sur les dangers qui menaeent la mer. 

• encourager les homines a exploiter la mer. 

• informer les gens sur les dangers de la mer. 

- Recopiez la bonne la reponse. 

- Relevez du texte la phrase qui justifie votre reponse. 

* 9.Parmi ces trois idees, une seiife rcnvoie au dernier paragraphe. Dites laquelle ? 

• la mer n’a aucun mystere pour I'homme. 

• La mer est en peril, en meme titre que la planete. 

• La mer est source de problemes. 

10. Donnez un autre titre a ce texte puis justifiez votre choix. 

II. PRODUCTION : (06 points) 

Traitez un sujet au choix : 

1. Vous etes membre d’une association de defense de la nature et vous etes inquiet. Vous 
decidez de sensibiliser les jeunes sur la necessite de preserver Penvironnement. 

Redigez un texte argumentatif de 15 lignes environ dans lequel vous presenterez vos 
arguments. 

2. Redigez en quelques lignes le compte rendu objeetif du texte que vous venez de lire. 
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Le football 
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I. COMPREHENSION; 


1 

01 

1 ~ Indeniablement 

j 

1,5 

0,5 

2 - Nous = L'auteur +• toys les etres humains 

- 


0,5 

Je = L'auteur 



0,5 

II - Pierre de Coubertin 


1 

01 

3 -Evenement = Coupe du monde 

I 

2 

01x2 

4 -" Pierre de Coubertin serait meeontent car: 




• Ce sont les chalnes de television qui choisissent ie pays 
organisateur en fonction d'interets economiques 

• Le sport n'a plus rien a voir avec un jeu 

: 

2 

01x2 

5 - * Un grand interet pour le football 




* Aueune importance pour les genocides 



0,25x4 

6 - Quatre expressions : 




a/ Une fabuleuse operation fmanciere 


2 

01 

b/ Gagner de i'argent 
c/11 est plus rentable 
d/ Negocient des contrats publicitaires. 



- Ce champ lexical met en evidence le rdle financier/commercial du sport 


1.5 

1,5 

7 - La phrase ; « Les genocides qui soul en train.ne peut s’y rendre. » 


1.5 

0,5x3 

S — * un impact emotif 




* impassible 

* indifferent 


1.5 

01,5 

9 - Accepter tons les litres avant un rapport avec le theme. 

1 
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COMPREHENSION : 14 ooints 


1 

i 

i. L’auteur: un journaliste 



1 

i 

2. 11 s’adresse aux gouvemements des pays pollueurs. 


2 

0.25x8 

3. Les termes et expressions qui renvoient a 1’idee de 




mer sont: 





marins - navires — eaux marines - eaux territoriales - 


. 


oceans -facades maritimes - 
cotes - port - falaise - 

peche - maritime - flots - 


1.5 

0.5x3 

4. Les 3 raisons : 





—moyen de se developper 





—moyen de contribuer aux grandes decouvertes 
—moyen de rapprochement entre les peuples 




5. les termes et expressions : 





Aspects de la mer avant 

Aspects de la mer apres 



1.5 

0.25 x 6 

L intervention de l’homme. 

f intervention de I’homme. 




-mer nourriciere 

-gigantesque poubelle 





-reservoir immense de 

-perte du earactere naturel et 





richesses. 

sauvage- 





-richesses. 

-boues rouges 





.6.EHes font l’obiet de beaucouo (enormement...)de 
convoitises. si bien qu’elles perdent. 


1 

0.5 

• emploi de « beaucoup » 




0.5 

• emploi de « si bien que" 



o 

1 

7. Elies - cotes 



c. 

1 

La = mer 



1.5 

1 

8. Reponse : pour sensibiliser les lecteurs. 


0.5 

Justification : il est grand temps de mesurer les menaces qui 



pesent sur elle ... 



1 

1 

9. La bonne reponse : la mer est en peril au meme titre que la 




planete. 



1.5 

1 

10. Accepter tout titre en relation avec la thematique. 


0.5 

Justification. 




44 ! 
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PRODUCTION ECRITE : 06 points 

BAREME DE CORRECTION Serie : Toutes (sauf LLE- Philosophic) 


j Suiet 1 (production ecrite): 

[ 

L Organisation de la production (02 pts) 

i 

1 ' 

l 

— Presentation du texts (mise en page selott le type d'ecrit demande) 

— Coherence du texts 

* Progression des informations 

- absence de repetitions 

- absence de eontre sens 

- empioi de connecteurs 

— structure adequate (introduction - developpement - conclusion) 

TOTAL 

0.25 

0.25 x 4 

0.25 x 3 

02 

j 2 . Planification de la production (02 pts) 


! — Choix. dnonciatif en relation avec la consigne 
; - Choix des informations (originalite et pertinence des idees) 

1 

] 

02 

3. Utilisation de la lansue de facon appropriee (02 pts) 


- Correction des phrases au plan syntaxique 

- Adequation du lexique a la thematique 

-- Utilisation adequate des signes de ponctuation 

- Empioi correct des temps et des modes 

- Orthographe (pas plus de 30 fautes pour un texte de 15 lignes environ) 

TOTAL 

1 

0.25 

0.25 

0.25 

0.25 

02 

! Suiet 2 (COMPTE RENDU) i \ 

1. Organisation de la production j(02 pts) 

1 

| 

- Presentation du texte (mise en page) 

- Presence de titre et de sous litres 

Coherence du texte 

- Progression des informations 

- absence de repetitions 

- absence de eontre sens 

- empioi de connecteurs 

- structure adequate (accroche ~ resume) 

TOTAL 

0.25 

0.25 j 

0.25 x 4 

0.5 

02 

2. Planification de la production {02 pts) 


- Choix enonciatif en relation avee la consigne 

- Choix des informations (selection des informations essentielles) 

TOTAL 

3 

1 

02 

3. Utilisation de la iansue de facon appropriee (02 pts) 



•*- Correction des phrases au plan syntaxique 
™ Adequation du lexique a la themalique 
-- Utilisation adequate des signes de ponctuation 
-- Empioi correct des temps et des modes 

- Orthographe (pas plus de 10 fautes pour un texte de 10 Signes environ) 

TOTAL 

1 

0.25 

0.25 

0.25 

0.2S 

02 
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PART ONE: READING (15points) 

Chinese consumers are losing confidence in their country’s dairy industry after the latest 
contaminated milk products scandal. Almost 6,500 babies and children have become ill and four 
have died. Several hundred infants now have kidney problems. Many children need operations to 
remove stones from their kidneys. The reason for this tragedy is the poisonous compound added to 
the milk to increase the level of protein in it. The country’s biggest dairy company admitted finding 
the deadly melamine chemical in its baby powder. The same chemical has also been found in liquid 
milk. Supermarkets are clearing their shelves of domestic milk products. 

The Chinese government has ordered emergency checks on all dairy products.10% of the 
items it tested contained melamine. Officials have promised to punish those responsible for the 
scandal. The crisis has spread beyond China’s borders, with Malaysia, Singapore and Japan 
banning Chinese milk imports. A famous coffee company in China has reacted quickly. Hundreds 
of its coffee shops have stopped serving drinks with milk. This measure is affecting its business. 

A. COMPREHENSION (Spoints) 

1. Say whether the following statements are true or false according to the text. Write T for true 
and F for false next to the sentence letter. 

a) The contaminated milk affected essentially babies and children. 

b) The contamination of milk was a natural phenomenon. 

c) The Chinese officials have taken measures to check all milk products. 

d) The milk scandal has affected other countries. 

2. In which paragraph is it mentioned that... 

a) the Chinese officials have taken measures to punish the criminals? 

b) melamine is the cause of the contamination? 

3. What/Who do the underlined words in the text refer to? 

a. their (§1) - b. its (§2) 

4. Answer the following questions according to the text. 

a) What happened to many babies and children who had drunk the contaminated milk? 

b) Why did some dishonest milk producers add melamine to milk? 


4^1 










B. TEXT EXPLORATION (07 points) 


1. Match the words with their meanings. 


WORDS 

MEANINGS 

1. contaminated (§1) 

a. well-known 

2. tragedy (§1 ) 

b. infected 

3. banning (§2) 

c. catastrophe 

4. famous (§2 ) 

d. prohibiting 


2. Combine the following pairs of sentences using the correct connector in brackets. 

a) Many parents are furious at their country’s dairy products industry. Their children have 
been contaminated by poisoned milk, (so that / because) 

b) The authorities have warned people not to consume the contaminated milk. Some people still 
buy that milk, (though / since) 

3. Complete sentence b. so that it means the same as sentence a. 

1 a. He warned his children not to buy expired milk, 

b. ”..expired milk,” he said. 

2 a. Many people regret having bought that contaminated milk, 

b. Many people wish..... 

4. Classify the following words according to the pronunciation of their final ‘ed’. 

ordered — promised — admitted — contained 


it/ 

Id/ 

/id/ 





5. Imagine what A says and complete the following dialogue. 

A:.......... 

B: Almost 6,500 children fell ill. 

A:......... 

B: Because of the poisonous substance fount} in milk. 

A:.^.. 

B: A company producing milk. 

A:....... 

B: The police arrested the company manager and removed the products from the market. 

PART TWO: WRITTEN EXPRESSION (05 points) 

Write a composition of about HO words on ONE of the following topics: 

Choose 

Either 

Topic 1: You have been asked to write an article for your school magazine about fraud 
and the consequences of fake goods and uncontrolled import. 

You may use the following notes: 

-unethical/immoral/illegal business 

-affects people’s health / economy of the country'. 

-loss of money /taxes not paid... 

Or 

Topic 2: The story you have read (reading text) is one of fraud and tragedy that took 
place in China. What is your opinion about the scandal of the contaminated inilk? Make 
suggestions on what should be done so that this will never happen again. 
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PART ONE: READING (15points) 

Greedy companies have found a new way of selling their products to children: Internet 
games. The world’s junk food makers are trying to sell their burgers, chocolate and soft drinks to 
children who play online. A report says more than 80% of the world’s jfood companies are using 
this tricky new' method. This report highlights the tactics of companies in targeting kids. It also says 
online ads are more effective than TV ads at hooking children. 

The report sadly brings a new word into the English vocabulary ~ the “advcrgamc”. This is 
a technique to get children hooked while they are having fun online. In addition, many other 
marketing tactics are used to get children to spend long periods of time online. The food companies 
fill the games with logos and advertisements. Children can increase their chances of winning games 
hv buying the products. Many people are worried about the role that food advertising plays in 
childhood obesity. 


A. COMPREHENSION (08 points) 

1. Write the correct answer. 

The text is about... 

a) Advergaming 

b) Junk food 

c) TV ads 

2. Are these statements true or false? Write T for true and F for false next to the sentence letter. 

a) When playing Internet games, children are encouraged to buy junk food. 

b) Few companies use the new method of advertising their products online. 

c) Online ads attract more children than TV 7 ads do. 

d) Child obesity is mainly caused by food advertising. 

3. In which paragraph is it mentioned that... 

a) most of food companies are using online games to sell their food products to children? 

b) advertisers encourage children to spend a long time online? 

4. Answer the follow ing questions according to the text. 

a) What are the two types of ads mentioned in the text? 

b) What is the consequence of online food advertising on children’s health? 

5. What/Who do the underlined words in the text refer to? 

a. It (§1) b. Their (§2) 

l 

B. TEXT EXPLORATION (07 points) 

1. Match the w ords with their meanings. 


WORDS 

MEANING 

1. Greedy (§1) 

a. a period of somebody’s life when she/he is a ehild 

2. Tricky (§1) 

!>. notice in a newspaper, on TV... inviting people to buy a product 

3. Advertisement 

(§2) 

c. having strong desire for too much money 

4. Childhood (§2) 

d. dishonest 


4^3 









2. Divide the following words into roots and affixes. 

a. advertisement —b.discouraging — c.unproduetive 


Prefix 

Root 

Suffix 

/////////// 

a.... 




b... „L .... 


wmmmmmmm 




c.... 







3. Combine the following pairs of sentences using the connectors in brackets. Make any necessary 
changes. 

a) Advertisers fill online games with advertisements. They want kids to buy their products, (so 

that) 

b) To win games children arc encouraged to type in special codes. These special codes are found 
in packaging, (which) 

4. Classify the following words according to the pronunciation of their final ‘s’. 


burgers — drinks — advertises 


hi 

hJ 

/iz/ 





5. Fill in each gap with one word from the list below. 

games clubs found their 

Food companies encourage children to e-mail... 1...friends about products and brands. They 
also recommend children to join special...2...related to the games. Children may win these...3...by 
buying the products and typing in special codes...4...inside the packaging. 

PART TWO: WRITTEN EXPRESSION (05 points) 

Write a composition of about 80 words on ONE of the following topics: 

Topic 1: Many companies do not think of the consequences of their advertisements, (moral 
or immoral; ethical or unethical). Their main concern is to make as much money as 
possible. 

Write a letter to the manager of a food company in which you complain about the 
consequences of their advertisements on children’s health ( sign the letter Foulane 
Benfoulane). 

You may use the following notes: spend a lot of time watching advertisements of food 
products / eat too much / become obese / ill / blood pressure / diabetes... 

Topic 2: According to the reading text, many people arc worried about (he role that food 
advertising plays in childhood obesity. What other consequences can advertisements on TV 
and the Internet have on children? 
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omprehension: 

8 pts 




Ct J. 

2 pts 

a. T b.F c.T d.T 

(0.5 each) 

ct 2. 

1-5 Pt 

a. §2; b. §1 

(0.75 each 

ct 3. 

1.5 pt 

a. Many children b. coffee company. (0.75 eadhj 

ct 4. 

3 pts 

a. Fell ill/died/have kidney problems. (1.5) 

b. To increase the level of protein in it. (1.5) 

ext exploration: 

7 Pts 




ct 1. 

2 ptS 

! 1. b.; 2. c.; 3. d.; 4 . a. 

(0.25 each) 

ct 2. 

1 pt 

r 

j a. Many parents are......because their children... 

b. Though the authorities..., some people... (0,5 each) 

ct 3. 

lpt 

b.i "‘Don’t / Never buy expired milk!” he said, (pi each) 
b.2 Many people wish they hadn’t bought... 

;t 4 . 

i.pt 

; 


i 



M \ 

1 /d / 

/id/ 


i 

promised i 

ordered/ 

Admitted 


Lj 


| contained 

i 

ct 5. 

2 ptS 

Accept any logical completion. 

(0.5 each) 

ART TWO 

05 

! Topic 1 




pts 

Form (3 pts) / Content (2 pts) 



Topic 2 

Form (2,5 pts) / Content (2.5 pts) 



1 p4 1 A a Aw Q 
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KEYS (Sc. /M/TM/GE "Greedy companies....”) 

‘ART ONE 15. r 

pts 


8 pts 

1 pt a.Adveigaining 

2 pts a. T b.F c, T d.T (0.5 each) 

lpt a. §1; b. §2 (0.5 each) 


2 pts a. The Internet ads and TV ads. 
j b, Obesity. 

2 pts I a. report b. children 


(i* 5 ) 

( 1 - 5 ) 

(0.5 each) 


ZJ>ts 

1 pt 1. c.; 2. d.; 3. b.; 4. a. 


2 pts 


Prefix 


Root 


(0.25 each) 

Suffix 


//////// 

a. advertise 

menf 

b, dis 

courage 

* tog 

c. un 

product 

’t ...:. 

ive 


1.5 pt j a# Advertisers fill online games with advertisements so 
that kids 'will buy / may buy /buy their products, 
b. To win games, children are encouraged to type in 
special codes which are found in packaging. (1 each) 


*5. 


ART TWO 


1.5 pt 


drinks 


burgers/ 


advertises 


ipt 1. their, 2. clubs, 3. games. 4, found. 


I Topic 1 

j Form (3 pts) / Content (2pts) 
Topic 2 

Form (2,5 pts) / Content (2,5 pts) 
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Inebgi amessas 



Zikenni, yiwen n wass n tegrest, d adfel, yiwen umyar yerzef yer umeddakel-ines. Yekcem-a| 
udellas n Heft. j 

Akken kan i t-yefka umnar, isellem yef yimawlan s uqalal, yelheq-asen lleft-nni, yekkuki J 
Ikanun i wakken ad yezzizen acku yerza-t usemmid. 

Yekka kra n wussan, at uxxam euzzen-t, bedden yer-s akken ilaq. Berra, adfel d ugrls d 
begsen-d ad dulen. Netta yufa iman-is ddaw n ssqef: Tiqqad yer yisyaren, ucdi azidan, ides deg 
deg wusu yehman ; dya yesseyzef tirezzaf-is almi yebda yettazzay fell-asen. Qqimen ttrajun deg-«< 
d-yebder tuyalin, ur d-yebdir ara; iruh yettu tawacult-is. Bab n uxxam yessetha ad ye 
ameddakel-is yas ma yehsa ieedda cwit i tilas. D tamyart-is i ibegsen yer usqaqer.Yal ass 
amyar inebgi s lemeun, teqqar-as : 

« Inebgi n yiwen wass d afessas , 
inebgi n sin wussan d amessas , 
inebgi n tlata n wussan ddu fell-as ». 

Inebgi yesla akk i yimettilen i d-tettawi feil-as temyart, maca yerra iman-is d aeezzug, 4 
wakken ur yelli din . 

Ma d yiwet n tsebhit, tekker temyart ad tenried tiyeryert, tessemsed tayect-is akken ara as^*j 
tendeh: j 

3 

« Yuli wass tban tafat j 

Win yettzailan lefjer yekker 
Inebgi yetbee-it rrwah 
Ulayyer da yeckerker». 

Amyar bu Heft tuy-it yuki. Yerra-as: 

« Yugi wul ad yennecrah 
Ma ur tennuyed d yimsisker 
Tagrest hseb-itt am yid 
Tafsut ma irad ad nenser». 

Yessedda dinna tagrest almi tfukk. Akken i d-teffey tefsut, yekker ad iruh, rran-as lleft <l| 
udeilas.Jteddu yeqqar i yiman-is : « D lleft i d-wwiy, d lleft i cciy, d lleft i d-rriy... 


Seg tgemmi taqbajrf 
yerra-tt-id yer tira Malek HOU 
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I. Tigzi n udris : (12/12) 

1. Mmeslay-d yef unallas deg udris-a. 

2. D acu i yettfen inebgi deg uxxam n umeddakel-is armi cyan deg-s ? 

3. Ayyer d tamyart n uxxam i d-yeffyen yer yinebgi ad t-tesqaqer ? 

4. Kkes-d seg udris aktawal n 'tegrest'. 

5. Efk-d anamek n tenfalit' tennuyed dyimsisker 

6. D acu i yerran inebgi-a d amessas ? 

7. Sled tafyirt-a (beggen-d isumar-ines): 

’ Yekkuki yer Ikanun iwakken ad yezzizen ’ 

II. Asenfali s tira : (08/08) 

Yusa-d yinebgi yur-wen. Netta ur yessazi ara iman-is ; kunwi tebyam ad yernu kra n wussan. 
Aru-d yiwen n udris, ad d-talsed deg-s tamsalt-a, segmi i d-yusa armi iruh. 

- Adris ad yebnu yef tizza n wullis. 

- Anallas ad yili d yiwen seg yiwudam n wullis. 


Imsisker= bufrefo, Aferral?, atajin. 
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« 21*0X2 l H2*l *-00 A -X*00-0, 
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AA*5-A -SA**, *0X-2* X*88~-0. » 
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« n*82 *-00 *0-1 *-X-* 
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« n*x2 *i -a n*/Aeo->c 

t- *0 f*/ftr*a a ng5020ic*o 
*-XO*0* >C0*0-2** -5 n2E 

*-X0** 5* 20-A -A 1*10*0. » 

n*0HAA- A2/A *-XO*0* -852 *X*KK . -KK*1 2 A-**XX*T **X0**, H*KK*0 -A 
20*>C, OO-1--0 88*X* A*X *E*88-«. ..2**AA* H*EE-0 2 H25-1-20 : « A 88*X* 2 A- 
*25, A 88*X* 2 SS25, A 88*X* 2 A-00S5... 

5-8*?: xia, / jrigsrt 
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*SXX£ l «dO£© : (12/12) 


1. a:* 0 **n-/i ni *!•«•© a*k jeoso-*. 

2. A -es £ n*M5C*l £!*©££ AfJC txx*z 1 *£I*AA*K*«-£0 *OC2 *IW AfX-0? 

3. *nno a **rno* l *xx*r g A-roxxn! no nsifcweg -a *-n0*>no 
? 

4. 1CJC40-A 0*K *EOS0 •£*•*•& 1 '-H-ZOt&t'. 

5. *xk-a *i*c*k: i '+mr*e a tiecoseirto'. 

6. A *S* £ HfOO # l glf©Kg-» A «C400*0 ? 

7. 0t*E **Xn£0*-« (©fJOCfl-A £0*C*O-£Jf0): 

• n*incuts no *mi *a n*xx&x*i • 

II. 0*l3>|g©*gQ» : (08/08) 

n:0*-A n£!*©X£ ?*0-**l. im* *0 n*00*X2 *0* g£>l-8© ; K*l*£ n©f*E *A 
n*oi* ro* i * 00 *i 

0!*-A ngs*l 1 *EO£0, *A A-**t0fE A*X-0 *<©•!*-•, ©fXCS g A4I*0- 
*0££ £0*vC. 

- •EO£0 *A nf©!* TfX *£**• 1 *llg0. 

- •l*ll # 0 *A FI2l£ A ri£*fl 0fX ng*A*C 1 :«t£0. 
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^b 4 cli^Lc^u (jJJab 4 JUobk <jJabb lib ^Juij 4 £j£jp ,^-a ujSIjUO 
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(j <jijj$ J$Lh J . Vb (jlj c£ biuSb (fiL bcb ^jjj I jLojb 4 jJCj ^jij CjLbajiJ bi tfi 

WO t A A A A A A A Wp 

• ^JJjbbb b! Jip Is £jla jluibab ojjS . oM 
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87-85 i ; H.C.A 2004 
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( 12/12 ) 0 

.(joiVli -Aj_jLuj V cijjjl jJiLoIj c_jji jsLujj jjJVUjj VL LL» auj ~ 1 

? /j*iVUj (jjulJlib. 1 $ ^I^JaL Lt* —2 
? u_i3^=kiJjj q CjjUUu c_s Ci^s jJ vJjjIjAj ujJ cJilctl -3 

. " dl— i\ —jLoj " JjUSi J jtui JlLud — 4 

. " _jl c. dsjj^lcj ^^joi j—jaj5 " ! 1—jl dxJlijlj ^LaAlLjj ~5 

1 j')J Lull^ lj l„ , a . ) (_£J1 l—jCl (_j (jxl & 

? IaI ^aj diol-ij ^Uilf 1 

." (_j2sLol 2k.j _jL. C. s—— t.uj Jl——J ' * ^^ ^jjaibdj ~ 7 


.(8/8) w O- 

jb.li iwilc. ^ di3j2kJk.ljj <j dallujxlj jl lmill "i I 4 <j) j—JaL Cul—jJlL (j Uilj ^>*1 <_>ulj Jujl 

• " t5-" U 0*10^ J 


.( (ill_J 4 ^-iLo 4 ^- aILa 4 j.—iLa ) 
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Xalti 


Tignewt n meyres tettbeddil am tata. D ayen i yedran id-nni : Yexser-d lhal deg yiwet n 
Ageffur yekkat s uzayed; adu yebya ad yessifeg leqramed. Ula deg lecqayeq n lelwah yet 
Yemma teseedda-d uletma-s ger wallen-is; tekcem-itt tergagayt. Ayen yesred baba ad as-yekkes 
teggumma. Ula d netta ur yerkid ara, yekker yeffey. Nesla-as mi yessawel i gma-s. Rran di sin 
ieemum. Usari-d akk s axxam, deg xemsa ney setta yid-sen. S yicifad d yibrenyas, zzin d 
Ageffur yekkat irennu; teggumma ad teswawi. Nutni ffyen akken i ttlam d lehwa; ttfen abrid d akt 
Nekkni §§an-ay-d tasusmi d tamwanest. 

Ssbeh, mi d-ukiy, ufiy-d baba yenned deg uelaw, yettes deg teymert. Abemus-is yebzeg, 
yer tagest, ineggi s amnar. Tattucin n yemma d tizeggayin deg yimetti. Ur ufin ara xalti. Seg wa; 
ur tdal tit-nney fell-as; yiwen ur yezri amek i as-tedra i tmeybunt. Ma d nekk, cukkey d iyzer i tt-y« 

Yiweri ma£6i yezra. Mi ara afen medden yiwen yemmut, idegger-it-id wasif yer rrif, ad 
awal, ad yelhu yef tuddar, ad d-asen lyaci ad t-walin. Ma nnsen, ad t-awin s axxam-is, ad siwzen 
as, ad t-netlen azekka-nni, ma ur t-eqilen ara, ad yettwantel wissen amek di tmurt taberranit. Yak d 
n Rebbi akk. Ma d imawlan-is ad t-aysen. 

Akken i tedra yid-ney. Ddurt merra d anadi. Tameslubt meskint tyab, tezger si ddunit yer 
tedfer uletma-s. 

Yemma tejreh tasa-s acku uread yehli udeddic n tmettant n nanna, mi tendef s twayit yeglan s 
Ma nniy-d nettru atas yef xalti, skaddbey, acku seg wasmi temmut nanna, amzun akken lehzen 
deg uxxam-nney, yezdey deg-ney, yettidir yid-ney, mu iyeblan yal ass. Limer ad nerr tasa d lemyidati 
rrif, nezmer ad d-nini neEya di tegnit deg i nella. Rnu nessaram cwit n liser. Siwa yemma i as-ihi 
mlih i tyita-agi taneggarut. 

Tenna-d Yerrez ufurek aneggaru n twacult, ahbuh !" Afurek n useklu i yewwet maras, ur d-} 
uzar uyur ara terzu ney ara yerzun fell-as. Ur tesei yiwen-nniden, ala Rebbi d uxxam n urgaz-is at 
lehnana n dderya-s. Tikwal tettlummu deg yiman-is, teqqar: ” Stehzay deg ultma". 

Moufoud FERAOUm 
Mmi-s n yigellil.H.C.A. 2004, Sb. 85-sA 
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I. Tigzi n udris : (12/12) 

1. Ini-d d acu-t unallas deg tseddart tamezwarut. Suffey-d iferdisen n tutlayt i t-id-yemmalen. 

2. D acu i yedran d xalti-s n unallas ? 

3. Acuyer at uxxam ur ttrun ara atas yef Imut n tmeslubt ? 

Kkes-d seg udris aktawal n Imut. 

5. Sefhem-d tanfalit-a:' Tezgerseg ddunit yer taxed' 

B. Yemma-s n unallas tenna di taggara n udris: " Stehzay deg uletma." Ini-d ma tenfee nndama 
deg teswisin yecban tagi? 
f. Sled tafyirt-a : " kjegger-it-id wasifyernif" 

I. Asenfali stira : (08/08) 

kru-d ullis s talya n tedyant yedran, ad talsed deg-s tamsalt n tmeslubt iyef d-yewwi udris ' Xatti' 
scu, aniwa, melmi, anida, amek). 
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«*EYS6* AS 002X, l*XOO -A A-2222 2**21- Ag **X22* A*X 2 1*11*. 02* 1*00-0 •£ 
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**0*8 n2**2-222E*2, *1* 0*002 A 2 *OX-2g~20 *ICOA t*vC!*l* 2 AA*O2l*~0. 
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I. jggxg I tgoge : (12/12) 


1. 222-A A •«*-* *2*U«0 MX *0*AA*O* *•£>**•Otf. 0:XX*Y-A 

2X+0A20+2 2 -H***!!* 2*-£A-n*££>02. 

2. A •€* 2 n+VO*2 A X*l*2-0 2 *2*O*0 ? 

3. *e*nO •* SKK*C :0 4+0*1 -O *^*0 M ttD* 2 *C*0I*<M ? 

4. KKtGM 0*JC *EO20 *K**:*I 2 ID*. 

5. 0+X0+C-A **2X*I2*~* :'»0 &*X AAU&t T+0 MWO* 

6 . n*£D-0 2 *I*«l*0 **22* A2 *«)0C*0* 2 SEO20: "0**0**T A2 *!*£>". £22- 
A E> **IX+* //A*£> A*K *+0*2*21 2SCH **K2? 

7. 0l*E **XJI20*-* :"£E*XX*0-£i'-£A >0£JC 7*0 OOSX *. 


II. *04U>Ig 0*gQ» : (Zmw; 

•0*-A *020 0 **IT* 2 **A2H* n*E0*2, *A *•*©*£ A+K-0 **C0*l* 2 

*c*eo©* s y*x A-n+J 2 SEO 20 * x*m r (*Qt, .is*., mr&, *i 2 A*. •£**). 
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jUj jL_ai'_J 

O^J * U*t>^ 
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yjj&Sill jL»i*b <aa >ALk. • (• 

CijUklt^j CALL**lL ; oSUi 










Ul>* tils V J LguSi 

icc3 6 \yr : *,»* » ^\U' U*-^ :<jUi*V £j 2 L*£>*>U'M*'# 

yi^u : u* " ^ M*Mt4a : sjujuw; 



idw» 

L^UVI >-aUc 

JjN 

tj*** 1 * 

H>- 

t **a 



1- Tigzi n udris 


i 


01 

1- Anallas deg udris-a d azyaray (berra i udris). 

2- Ayen yettfen inebgi deg uxxam n umeddakel-is: 




02 

- At uxxam euzzen-t 





- Tiqqad yer yisyaren 





-UCCi azidan 





- Ides deg tissi d wusu yehman 



12 

i 

01.5 

3- D tamyart i d-yekkren yer yinebgi ad t-tesqaqer, acku bab n uxxam 
yessetha ad yessuffey ameddakel-is. 



02 

4- Aktawal n tegrest: Adfel, ikanun, asemmi^, azizen, agris, adu, tiqqad. 



02 

5- Anamek n tenfalit: "Tennuyed d yimsisker" = ruh ad txedmed tilufa n 
tlawin. 



1.5 

6- Inebgi yuyal d amessas acku yesseyzef tirezzaf-is armi yuyal zzay yef 
wat uxxam. 




7- Tastedt n tefyirt-a s usebgen n yisumar-ines : 

- Yekkuki yer Ikanun * Asumer agejdan. 




02 

- iwakken * tasyunt n yiswi. 

- iwakken ad yezzizen = asumer amsentel n yiswi. 






r ■< 

53 
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II - Asenfali s lira 




JJ'A- 



0.5 

0.5 

1.5 

1.5 

0.5 
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0.5 
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0.5 

0.5 

0.5 


Adris ad yili d ullis. Aktazal ad ibedd yef yisefranen-a : 

- Taterkit: 

Asebter zeddig 
Tlra tettwayer 

- Afares: 

Asentel iban 

Adris d ullis (tayessa n wullis tefrez). 

-Tutlayt: 

Asemres n yinamalen n wakud / adeg. 

Asemres n yimyagen d tmezra 
Asemres n umawal 
Aqader n yilugan n tira 
Asigez n udris 

- Taseddast / Tazdawt 
Lebni n tefyar tummidin 
Tuqna gar tefyar d tseddarin 
Aqader n yilugan n tezdawt tadrisant 
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I- Tigzl n udris: 

1- Deg tseddart tamezwarut, anallas d agensan (d udem). 

Ayen i t-id-yemmalen : - Amatar udmawari (asentel). Md: nesla. 

- Imqimen; md: Nekni , ggan-ay. 

2- Xalti-s n unallas teereq, tennejla, ur d-iban later-is, yiwen ur ye?ri 
anda i d-tegra. 

3- Ur ttrun ara at-uxxam yef Imut n tmeslubt acku llan yakan heznen 
yef Imut n nanna-tsen. 

4- aktawal n Imut: Targagayt, imetti, yemmut, ad dwzen, ad 
netlen, yettwantel, laxert, tejreh tasa,... 

5- Asegzi n tenfalit:" Tezger seg ddunit yer laxert" = Temmut. 

6- Yif xir ad neg azal I umdan ml yedder, wamma ma yemmut, ur 
tneffeE nndama. 

7- Tasledt n tefyirt: * Idegger-it-id wasifyer rrif." 
idegger I: d amatar udmawan ( d asentel) 

dogger: d aseyru ( afeggag) 
it: d amqim awsil, d asemmad usrid. 
id : d tazelya n tnila. 

wasif: d asemmad imsegzi (amezwaru). 

yer. d tanzeyt. 

rrif: d asemmad arusrid. 
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I! - Asenfali s tira 


Adris ad yili d tadyant yedran. Aktazal ad ibedd yef yisefranen-a 
-Taferidt: 

Asebter zeddig 
Tira tettwayer 

- Afares: 

Asentel iban 

Adris d ullis (tayessa n wuiiis tefrez). 

- Tutiayt: 

Asemres n yinamalen n wakud / adeg. 

Asemres n yimyagen d tmezra 
Asemres n umawal 
Aqader n yilugan n tira 
Asigez n udris 

- Taseddast / Tazdawt 
Lebni n tefyar tummidin 
Tuqna gar tefyar d tseddarin 
Aqader n yilugan n tezdawt tadrisant 
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